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ONE OR MORE PAGES IN THIS DOCUMENT ARE DIFFICULT TO READ
DUE TO THE QUALITY OF THE ORIGINAL
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PRELIMINARY SITE INVESTIGATION
PROPOSED INDUSTRIAL PARK DEVELOPMENT
SHELL CHEMICAL PLANT PROPERTY
LOS ANGELES, CALIFORNIA
for
CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

September 22, 1972

I INTRODUCTION
A. Purpose o

The purpose of this report is to present the findings
of a preliminary study of the surface and subsurface conditions
of the Shell Chemical Plant property located in the southern part

of Los Angeles, California.

B. ‘Lecation
The Shell Chemical Plant property (approximately 277
acres) is located a short distance to the southwest of the

intersection of the San Diego and Harbor Freeways. Refer to

Plate No's. 1 and 2. The property is separated into two parts.
One portion (approximately 195 acres) is bordered on the north
by 190th Street, on the east by Vermont Avenﬁe} on the south by
the extension of Del‘Amo'Bbulevafd, and on the west by an ‘
industrial area whose frontage is on Normandie Avenue. The
second portion (approximately 82 acres) is bordered on the north

by Knox Sﬁreet, on the eg;# by Hamilton Street, on the south by

Del Amo Boulevard, and on the west by Vermont Avenue,
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C. Authorization -

This preliminary site investigation was authorized by
Cabot, Cabot & Forbes, C.C;&F. Western Development Co.,Inc., Los
Angeles, California. The objective of this investigation is to
determine the éuitability;éf”the Shell Chemical Plant property

for development into an industrial park.

D. Scope

This report presénts subsurface information including
geology, seismology, soils, results of laboratory tests on
typical subsurface materials, location of sumps and contaminated
areas, description of existing structure foundations, and
description of existing ugiiities (sewers, storm drains, water
mains, gas mains, etc.).fl?his report also presents information
on surface conditions such as existing streets, railroéds,
buildings, drainage, utilities, etc.

The findings of fhérbieliminary site investigation are
presented to indicate the nature of the problems that will be
encountered in developing the Shell-Chéﬁical Plant property into
an industrial park. The report recommends which existing
facilities and utilities should be retained. A series of

industrial park layouts were developed ‘and the most promising

preliminary plan at thisﬂiiﬁe is included. Refer to Plate No. 3.*

*In Folio

«*
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II ENGINEERING GEOLOGY

A. Geologv and Physiography

The Shell Chemical Plant site is located physiographi-
cally in the Angeles Section of the Pacific Border Province.
This particular area is known as the Torrance Plain and is of
marine origin.

It is understobd that the site prior to construction
of the Chemical Plant in i941 was used for agricultural purposes.

Geologically, the site is underlain by Pliocene and
older rocks. Refer to ?i$£é”No. 4. These are overlain by the
San Pedro formation and uﬂnamed Upper Pleiétocene deposits.
Above these, occur the Palos Verdes Sand or equivalent of Upper
Pleistocene age. The highly fossiliferous sand encountered in
Auger Boring No's. 5, 8 and 15 drilled during the subsurface
investigation, and the thin coquina beds encountered in .

Boring No's, 5 and 15 probably represent the basal portion of
the Palos Verdes sand zone. The reddish brown deposits
encountered in Auger Borzng No s. 8, 12, 15, 17, 19, 21 and 22

represent terrace cover df probable flood plain origin- or may .

| be the upper few feet of the Palos Verdes sand modified by

weathering. The dark brown to black organic near surface

_material probably represents remains from the original agricul-

tural usage.
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B. Faulting

The southernmost trace (exact location uncertain) of
the Avalon-Compton fault is located approximately 3 miles
northeast of the area of interest on the north flank of Dominguez
Hill and trends in a northwest direction.

A short, inferred fault is mapped 3-1/2 miles southeast
of the site, trending norﬁhwest towards the area of interest.
There is no reported evidence of movement.along either of these
faults during Recent time (+18,000 years). The northwest-
southeast trending PalosiVé#des.fault zone is located approxi-
mately 5 miles to the soﬁthwest'of the site. This fault is
considered active. | -

The thin marker beds (shell and Coquina) encountered

in Boring No's. 5, 8 and 15 indicate that there has been no

displacement at the site due to faulting. No faults are mapped

or were observed in the immediate vicinity of the Shell Chemical

Plant properf&.

C. Seismology

A study of epicenter.events1 for the general area
(recorded since 1934)'reveals that the largest earthgquake event
in the general area occurred in 1941 and had a magnitude > 5
(Richter scale) but less than 6 (the damaging Long Beach

earthquake of 1933 had a magnltude of 6.3). The epicenter for

lan epicenter map is not included in this report because the
latest data available is being compiled for publication by the
California Institute of Technology. The information has not
been published and is proprietory until that time.-
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this earthquake appeared to be located in ;pe Palos Verdes fault
zone, approximately 5 miles south of the site. Numerous earth-
guake events of a magnitude of 4 or less have been recorded
along this fault zone and in the near vicinity. The latest
available information is for 1970 and is considered preliminary.
This shows that approki@é@ély 17 events of magnitudes of 4 or
less occurred along the Palos Verdes fault zone and in the
general area of interest (a circle with a S5-mile radius centering
on the site) during 1970. The average number of earthquake events
over tﬁe past 37 years is approximately five per year. With the
exceptién of 1941, all of these events had a magnitude of 4 or
less. Most of the events were ﬁrobably so low in magnitude that
they were not noticed by the general public'and could only be
detected by instrumentatiéﬁ;

It is not possible to predic£ earthgquakes at this
point in time. However, the gene;al area (S-mile-radius circle)
is seismically active, pffﬁéfiiy to the southwest. It is likely
that a structure in this area will be subject to the effects of
several shocks per year with a magnitude of 4 or less, the majority
of which will probably not even bé noticed. Some time during

the ;ifetime of structures on this property, they will probably

~ be subjected to the effects of a shock of the magnitude of 5 or

6. A microregionalization map of the Los Angeles Basin shows
that a shock with a probable maximum intensity of VIII (Modified
Mercalli scale) is possible within a 100-year pericd in the

general area of the proposed site.

4
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As there is no evidence of faulting in the immediate
vicinity of the site, the probability of surfacé rupture due to
earthquake activity is remote.

) Ground shaking intensity depends on the distance from
the earthquake source (epicenter, fault), i.e. the greater the
distance, the‘less the intensity but the longer the duraticn;
however, soil conditions can influence the intensity.

Soil coqditioﬁs at this site are generally favorable
in that the material encountered consists of a relatively homo-
geneous and dense lithologic sequence. A general classification
of the materials encountered are: sandy clay, clayey sand,

P

sand, and silty/chyey sand. The relative blow count, by_é

e r—— B

—

standard penetration test (i.e. driving a 1-1/2-inch I.D. split
spoon sampler with a 140-pound hammer failing 30 inches) ranges
from 8 to 39 blows per foot of penetration.

Two of the 38 borings drilled at the site were to
depths of 50 feet and one was drilled to 60 feet. Two of the
three deep borings encountered an extremely well cemented shell
formation (Cogquina) at 45'ana 49 feet (Boring No's.. 5 and 15).

Refer to Plate No's. 35 and 45.

D. Subsidence

In sSeveral areas of the Los Angeles basin, ground
subsidence has been occurring due to pressure relief from the

withdrawal of fluids from deep.oil, gas, and water zones.
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) Mr. L. R. Donkle, Staff Engineer, Shell Chemical Company, who

has been assigned to the plant for 29 years, reports that no

subsidence has been noted in the plant area during his tenure.

E. Partial Reference - Engineering Geology

Albee, Arden L. and Smith, J. L.; Earthquake Charac-
teristics and'Fault Activity in Southein California, 1966.

Barosh, J. P.; Use of Seismic Intensity Data to Predict
the Effects of Earthquakes and Underground Nuclear Explosions in
Various Geologic Settings, USGS Bulletin 1279, 1969.

California Department of Water Resources; Crustal
Strain and Fault Movement:Investigation, Bulletin 116-2, 1964.

California Division of Mines and Geology:; Earthguake
Intensities, 1972.

California Division of Mines and Geology; Faults and
Earthquakes. | |

California Diviéion of Mines and Geology; Provisional
Fault Map of California, 1972.

Hileman, J.; Southern California Network Epicenter .
Maps (unpublished), California Institute of Technology, 1972.

| Poland, J. f., Garrett, A. A. and Simnott, A.;

Geology, Hydrology, and Cﬁémical Character of Ground Waters in
the Torrance-Santa Monica Area, Califorpia, USGS Water Supply
Paper 1461, 19589. |

Wiegel, Robert L., et al.; Earthquake Engineering, 1970.
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III SOIL INVESTIGATION

A. Field Investigation

The subsurface field investigation consisted of drill-
ing auger borings and excavating backhoe trenches within the
Shell Chemical Plant property at the locations shown on Plate
No. 5.* Western Laboratories arranged for the bucket auger
drilling and backhoe tfench excavations. Twenty—two_éuger
borings Qere drilled with an 18-inch bucket auger. Nineteen
borings were drilled—t§ a depth of 25-feet,_two to a depth of
50 feet, and one to a depth of 60 feet. Contaminated Area
No's. 1 and 2 aiscovered‘by Boring No. 2 were investigated for
areal extent and depth by drilling sixteen 24-inch bucket auger
borings and exéavating 34 backhoe trenches. The oil‘and chemical
Contaminated'Area\No; 3 discovered by visual reconnaissance was
investigated for areal extent and depth by excavation of three

backhoe trenches (No's. 23,-26 and 27). Two other backhoe

trenches (No's. 24 and 25) were excavated to examine other

potential contaminated areas. Refer to Plate No. 5* for the
location'of the auger bofiﬁgs, backhoe trencﬁes and contaminated
areas.

Enginee;ing geologists (one each froﬁ Western
Labératories and Xen O'Brien & hssociates) supervised the drill-
ing of the auger borings and backhoe trenches, classified the
subsurface materials, and prepared a field log for each boring
and backhoe trench. The éﬁger boring and backhoe trench logs

are included, Plate No's. 31 through 74.

*In Folio

* .
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Soil samples were recovered from the auger borings
utilizing a 2.43-inch I.D. split spoon sémpler that contained
either l-inch rings and/of 5- or 6-inch sleeves. Standard
penetration tests were madekwith a 1-1/2-inch I.D. split spoon
sampler driven by a.l40-p6und hammer falling 30 inches. | s

Disturbed samples were also recovered at various intervals for

- moisture content determination and grading analysis.

B. Laboratory Testing

Representative samples of subsurface materials
recovered from the soil borings were subjected to the following

laboratory tests that were performed by Western Laboratories.

In situ Moisture Content ' ///T"WIKU
In situ Density s ™,
Gradation/Hydrometer 7

Atterberg Limits :

Unconfined Compression ' AR 7w
Consolidation and Swell YT BR
Swell Tests , : “martpant
Direct Shear : u:;nWm%

S

The in situ moisture content and density”aet' inations
are recorded on the boring logs. The results of the remainder

of the tests are presented on Plate No's. 9 through 30.

C. Subsurface Conditions
The materials>;566ﬁhtered in the soil borings consisted
of a heterogeneous mixture of sandy clay, clayey sand, silty sand,
sand , sandy silt and 51lty clay.- This heterogeneous mixture
extends to approx1mately +40 feet in depth. 1In Boring No's. 5,

8 and 15, a thin- sand section containing numerous shell fragments

»
L]
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was encountered at 42, 39 and 44 feet, respectively. A well
~
_ﬂr cemented shell bed (Coquina) was encountered at 45 and 49 feet

in Boring No's. 5 and 15, respectively. The typical subsurface

so0il conditions for the Shell Chemical Plant property, except
for the contaminated areas, are presented on Plate No. 6.

As greviously mentioned, three contaminated areas

were found during the sﬁbéﬁrface investigation. 'The areal extent
| of the contaminated areas is shown on Plate No. 7. A profile

of the vertical extent of contamination in Area No's. 1 and 2

are shown on Plate No. 8. The contamination consists of oil-

satirated native materials in Area No's. 1 and 2. 1In Area

No. 3, the otl saturatlon extends to 5-foot depth and below thls

e s T AN mem——— ——— —— P Y

depth the natlve materlals have been chemlcally contamlnated to

' % | X )

e e o

approxlmately 10 feet. The contamination in’ Area No. 2 also
includes debris (broken concrete, wood, old tires, etec.). that

was dumped into the sumps.

wed  BiEd

D. Properties of the Subsurface Materials

. d

The properties of the subsurface materials encountered

i

at the Shell Chemical Plant property based on laboratory tests

are summarized in the following tabulation:

o |

e Nyl

(’\
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In situ Moisture Content - % dry weight
In situ Dry Density - 1lbs/ft3

Liquid Limit (sandy clay @ 3.5 to
4.5 foot depth)

Plasticity Index (sand clay @ 3. 5
to 4.5 foot depth)

Unconfined Compress;ve Strength
(kips/£t2)

Standard Penetration - bigﬁ/ft
Expansion - percent
Direct Shear Test Results

Cohesion - lbs/ft2 -
Angle of friction (g) - degrees

Range

79

32

10

800
24

of Hasith Sorvlw:

'{C%V«Ncsﬁﬁ

to 37

to 134

to 43

to 23

to 12.4
to 39
to 0.95

to 1,450
to 32

Average
16
112

37
18

7.3
20
0.55

1,195
27
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v SITE EVALUATION AND ANALYSIS

A. Site Description

s ANGELES
The Shell Chemical Plant property (approximately 277

acres) as previously described is separated into two-parts by
Vermont Avenue. The portion west of Vermont Avenue (approxi-
mately 195 acFesi is bordered 6n the north by 190th Street, on
the south by the dedicatgd right-of—way for Del Amo Boulevard,
and on the west by a Los Angéles County industrial area whose
frontage is on Normandie Avenue. The portion east of Vermont

Avenue (approximately 82 acres) is bordered on the north by Knox

—o— .

Street, on the east by Hamilton Street, and on the south by the
dedicated right-of-way for Del Amo Boulevard.
The property is very flat; the total relief is 25 feet

sloping to the east (approximately 0.7 percent slope). The

elevation of the site- is 20 to 45 feet above mean séa'lével.

The Shellehemical Plant occupies the property con-
sisting of an Elagtoﬁer Technical Center; and Butadiene, Styrene
and Polymer Units. The existing structures and facilities
consist of office buildings, warehouses, shops, compressor
stations, pump statiéns, tanks, étacks, towers, exchangers,
vessels, columns, coolers, substations, etc. The existing plant
is supported by an extensive system of underground utilities
consisting of water distribution systems (domestic, utility and
fire), sewer collection sYstem (sénitary and process), storm

drains, steam and gas distribution systems.

-
4
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B. Foundation Conditions

-

The soil investigation revealed that the subsurface

materials are competent except for three contaminated areas.

; The subsurface materials consist of a heterogeneous mixture of

] sandy clay, clayey sand, silty sand, sandy silt and silty clay
to a depth of approximately 40 feet. Below that depth, the

subsurface materials consist of sand and shell fragments including

a well cemented shell'bea'(Coquina)'to approximately 57 feet.

o]

Because of the competent nature of the subsurface
materials, spread footing foundations can be utilized to support
structures that may be constructed at this propdsed industrial

park site. Based on strength data determined by laboratory

Sy Sl e

tests, the following are allowable soil bearing values for the

near subsurface materials:

Continuous Footings - 4,000 pounds per square foot
Square Footings - 5,000 pounds per square foot

The depth of embedment of footings ﬁust be equal to or greater

than the width of the foéting. The above bearing wvalues are-

el et ks of

for maximum embedment 6f 5 feet and includes normal live load

sy

plus dead load and the wgight of the footing.
- Settlement anaifées were made in order to obtain an
order of magnitude of setflement under foundation loads. For
i a 5-foot square féoting'embédded 5 feet with a load of 5,000

pounds per square foot, tpgrsettlément will range from 2 to



—J s ...
~

esd

M M’

e ] [C = 4 i gind You —~ud

Bt rmd

i ) e gl
[}

e s

5 inches. The maximum settlement assumes the.subsurfﬁce soil
conditions reflect the weakest material encountered. The 2-inch
settlement assumes the subsurface conditions reflect the
strongest material encountered. For smaller size footings, the
settlement will be donsidefably less. The 5-inch settlement is
a theoretical.value that would never actually be attained
because allowable load would never be imposed on the foundation
soils 100 percent of the time.

' Pilings or caissons would only be required to support
extremely heavy structures. For the normal light to medium
type industrial structurés; spread footings can be utilized
without problem.

Each foundation design for industrial structures must
be individually analyzed. The foregoing_bearihg values and’
estimated amount of settlement are given for informational

purposes only and should not be used carte blanche.

C. Contaminated Areas

Three contaminated areas were disclosed during the

subsurface investigation.’rAs previously mentioned, the areal

. extent of the contaminated areas is shown on Plate No. 7 and

the profile of the vertical extent of Contaminated Area No's. 1
and 2 is given on Plate No. 8.

In Area No's. 1 and 2, the contamination consists of

'oil—saturated materials that are soft and unstable. In addition,

Area No. 2 contains debris consisting of concrete rubble,

organic material, ‘'steel, clay pipe, etc. The depth of contaminatio:

-14-
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in Area No. 1 is 5 feet and in Area No. 2, is 25 feet. 1In A{ea
No. 3, the oil saturation extends to 5-foot depth and below this
depth, the native materials have been chemically confaminated to
approximately 10 feet.

Area No. 1 is”ﬁpprbximately 670 feet long and 110 feet
wide (1.7 acres); Area No. 2 is approximately 390 feet long and
varies in width from 60?%6 150 feet (0.6 acre); and Area No. 3
ié approximately 250 feet long and averages 170 feet wide (1.0
acre). The contaminated areas are not suitable as building
sites and in their present condition could be used only for
parking areas or storage'siteg. It is feasible to remove and
replace the materials injhrea No. 1; the feasibility of removing
and replacing materialstiﬁiArea No. 2 is marginal; and it is not
feasible to remove and replace the materials in Area No. 3.

The amount of contaminated material in Area No. 1 is
approximately 15,000 cubip'yards. The cost to remove this
material is estimatéd at $2.50/cubic yard plus the charge to haul
the material to a disposal site. Area No. 2 contains approxi- -
mately 24,000 cubic yards of contaminated material. The cost to
excavate this material will probébly-amount to $5.00(cubic yard
plus the cost of hauling to a disposal site. Area No. 3 contains

approximately 16,000 cubic yards of contaminated material. The

cost of excavating this material will be approximately $4.00/cubic

yard plus the cos£ of transpérting the material to a disposal site.
Photograph No‘s.rl'and 2 (following page) shows the o0il-

contaminated matefial and the debris found in Contaminated Area

No. 2.

~18a- .
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D. Demolition

The Shell Chemiéal Plant property site contains a
great number of structures that are aboveground and the site also
includes many underground utilities. The aboveground structures
and underground utilitiesrwere designed to support a petro-
chemical operation. Almost all of the buildings and utilities
cannot be utilized to support a modern industrial park. Those
feﬁ permanent buildiﬁgs ﬁhéﬁ could possibly be usable will
require a great deal of renovation and it is most probable that
the existing location of these facilities would compromisé the
planning of an efficientkihdustriai park layout. The existing
in-plént road and streets@é:eisubstandard and do not comply with
the requirements of the City of Los Angeles. The railroad tracks
with n the in-plant area éfé for the most part improperly
located to support a modern industrial park.

All aboveground surface structurés ;hould 5e removed.
All near ;urface foundations (depths of 2 to 3 feet or less)
should also be removed. Thosé foundations which are at a depth
greater than 3 feet can remain in pléce and should be identified
so that future industrial park pia-ning and industrial building
construction can take into account whether or not they will have
to be removed.

All existing underground utility lines that cross or

are within the right-of-way of future dedicated streets will

'have to be removed. All other utility lines can remain in place bu

v
4
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should be purged. These utility lines may have to be removed
when industrial building construction and development of
individual lots occurs. ) .

A majority of the in-plgnt railrcad tracg will héve
to be removed and reconsﬁructed to support the industrial park
layéut. The Failroad track and ties are salvagable. The ballast
is not salvagable.bdt can be utilized in the construction of
structural sections for streets and parking areas.

The cost of removing railroad track is approximately
$2.00/linear foot. The cost of reconstructing railroad track
(utilizing used track and ties with new ballast) is approximately
$10.00/1linear fooi. |

E. Grading

The Shell Chemical Plant property is relatively flat.
The total relief is 25 feet; the terrain sloping due east from
elevation 45 feet at the west property line to elevation 20 feet
at Hamilton Street (approximately 0.7 percent slope). Within
the plant site, there are areas that have been raised 3 to 4 feet
above the existing grade to proéide pads for petrochemical
structures.

There should be no problem in rough grading the plant
site area to the plan of the future industrial park except for °
existing utilities and foundations that may be encountered. The

surface and subsurface materials can be excavated with conventional

-
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earthmoving equipment. It is not anticipated that a great deal
of grading will be required to prepare the site for industrial

subdivision development.

F. Streets

The existing road and street system of the.Shell
Chemical Plant cannot be retained and utilized in the proposed
industrial park layout. Further, the in-plant road and streets
are substandard and do hot comply with the City of Los Angeles
Bureau of Engineering requirements.

The Preliminary Industrial Park Layout (Plate No. 3)
indicates a tentative layout of streets for the proposed
industrial park. The Bureau of Engineering has indicated that
the total right-of-way width of 64 feet will have to be provided
and dedicated. These collector streets will have a paved width
of 44 feet witﬂ curbs and gutters and a 10-foot parkway on each
side within which will be constructed a S5-foot sidewalk.

The Preliminary Industrial Park Layout plan indicates
the extension of Knox Street from'the west property line to
Vermont Avenue and widening of Knox Street from Vermont Avenue

to Hamilton Street. The preliminary plan also indicates the

extension of Francisco Street from the west property line

easterly to Hamilton Street. Whereas Knox Street can be continu-

~ous from Normandie Avenue to Hamilton Street, there are problems

in continuing Francisco Street. At the present time, Francisco

Street is located within Los Angeles County and there is a

-
.
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('cul-de-sac at the east end. Unfortunately, an industrial build-
ing projects approximately 2 fget northerly of the south curb

line of Francisco Street at the east end, and in order to connect
Francisco Street, a slight curvature at this location would be
required. This may or may not be possible.

' The Bureau of Engineering has indicated the following
requirements with regard to exterlor streets.

An add1t10na1 25- foot right-of-way will be requlred
for the proposed Del Amo Boulevard that adjoins the south
boundary of the Shell Chemical Plant property and that construc-
tion of one~half of a major highway will be regquired. One-half
of the major highway iﬂcluaes a 40-foot paved width, curb and
gutter, and a 10-foot parkway that is fully paved with concrete..
This requirement by the Bureau of Engineering will require that
the property fence be moved northerly 25 feet and that the rail-
road tracks paralleling Del Amo Boulevard Qill have to be
removed and relocated.

Vermont Avenue is a major highway and at the present
time, the right-of-way width is 80 feet. The Bureau of
Engineering has indicateé that a ioo-foot width of right-of-way
will be required. This means that an additional dedication of
10 feet on each side of Vermont Avenue will be required from
Del Amo Boulevard northerly'to Knox Street and 10 feet only on

the west side of Vermont Streét from Khnox Street to 190th Street.
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The fence line on the east side of Vermont Avenue between Del

4 Y.
bﬂ‘

Amo 3oulevard and Knox Street is on the line of the future right-

of-way. There is a fence on the west side of Vermont Avenue

&=

from Del Amo Boulevard to Knox Street but it is located
westerly of the future right~of-way line. At the present time,
the portland cement concrete pavement wiath'of Vermont Avenue
on the east side of the Cénterline from Del Amo Boulevard to

Knox Street is 15 feet with a 5-foot asphalt concrete shoulder.

e baed e

The pavement width on the west side is 25 feet with a S5-~foot
shoulder. North of.KnokiStreet_to 190th Street, the.pavement
width of Vermont Avenue on the west side of the centerline is

25 feet with a 13-foot-wiéé asphalt concrete shoulder. The

bt tad B

fence line on the west side of Vermont Avenue from Rnox Street

- to 190th Street is located along the future right—df-way line.

e

The Bureau ofiﬁhgineering has indicated that 190th
Street will be construéted to a major highway with a 100-foot .
right-of-way width.l Between the north property line of the
Shell Chemical Plant and thé new south right-of-way line for

190th Street is a strip of land 50 feet wide which is owned by-

"..3 h ’ o .‘ ’

the City of Los Angeles and contains an open drainage ditch.

The Bureau of Engineering has indicated that the City of Los

Nt

Angeles contemplates the widening of 190th Street at an early

date and included therein will be a storm drain constructed by

the Los Angeles County Flood Control District. The existing

b

drainage ditch will then be covered and the land sold to the

({

“. .
.
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" tains 2.2 acres.

.adjoining property owner. This strip which is 50 feet wide, as

previously mentioned, is approximately 1,900 feet long and con-

G. Storm Drainage

The developmentlof an industrial park on the Shell
Chemical Plant property will require the design and construction
of a new storm drainage system. The existing storm drainage
system cannot be retained to serve the needs of the proposed
industrial development and %urther will not conform to the
requirements of the City of Los Angeles and Los Angeles County
Flood Control District. - -

Fortunately, there are_four'possible storm drainage
outlets for the Shell Chemical Plant property. They are:

(1) The storm drain in 190th Street which drains to
the cast., :

'(2) The storm drain in Knox Street that drains
easterly of Hamilton Avenue to the Harbor Freeway outlet.

| (3) A storm drain located in Kenwood Avenue (a north-'

south street) located one block south of Del Amo Boulevard,

approximately in line with the west boundar? of the property.

(4) A Los Angeles County Flood Control channel that

ot o ————— ——

v——
o br—

is located approxlmately 900 feet south of Del Amo Boulevard.
/"_“———. -

A ———

Access to the Los Angeles County Flood Control channel can be

attained via Hamllton Street or Vermont Avenue.
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The capacity of the 190th Street drain, the Knox Street
drain, and the Kenwood Avenue drain are limited. The Los Angeles
County Flood Control District channel has virtually unlimited
capacity. The Bureau of Engineering, City of Los Angeles,
recommends that in deveiopmént of the storm drainage system for
the proposed }ndustrial’@éyelopmeﬂt that the subdivision be
divided into four drainage zones. These four zones would drain

into the aforementioned‘éxisting storm drainage systems.

H. Water

Water for the proposed inaustrial development on the
Shell Chemical ‘Plant property will have to be obtained from thé
Los Angeles Department o§ Water and Power (DWP). DWP was
contacted to ascertain the requirements they would impose for
supplying Qater to the.prqpbséd industrial development.

At the present time, there'is an existing bWP water
main serving the Shell Chemica1 Plant. The main is located in
the proposed right-of-way to be dedicated fér Knox Street. A
24-inch main extends from Normandie Avenue to Vermont Avenue;
-easterly of Vermont Avenue, the main is reduced in sizé to 20
inches and extends to the Metropolitan Water District line.

DWP indicates that this main has served its useful life (31
years) and would be of no value in serving the proposed
industrial development. DWP indicates that a complete new system
would have to be developed for the industrial subdivision. The

water supply is available at 190th Street and Normandie Avenue.

.
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Off-site improvements would probably have to be extended
easterly in 190th Street to Vermont Avenue and southerly in
Normandie Avenue to Del Amo Boulevard, in Knox Stree£ from
Normandie Avenue to the west property line and in Francisco
Street.from Nofmandie Avéﬁue to the west property line. On-
site improveqents would pe required along Vermont Avenue from
190th Street to Del Amo ﬁbulevard, along Avenue A, along Avenue
B, along Knox Street from the west boundary to Hamilton Street,
along Francisco Street ffom the west property line to Hamilton
Street, within the Del Amo Boulevard right-of-way from
Normandie Avenue to Hamiiton Streét, and along the east side of
Hamilton Street from Del Amo Boulevard to Knox Stfeet{ Refer
to Plate No. 3._ |

Off-site imprSVements are those which are constructed
within a st;eet right-ofjﬁay that requires excavation of pavement
and replacement thereof. On-site improvements are those which
can be constructed Priorjto paving within the industrial sub-
divisioﬁ, and witﬁin exi;ting street righté-of-way outside of
the pavement area. The water main that wéuld be extended'along
 Vermont Avenue, Del Amo Boulevaré, and Hamilton Street would be
considered as on-site improvements because they can be -
constructed within the street rights-of-way without disturbing

the pavement.
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Preliminary estimates indicate that 12-inch water mains
will be required. The cost per foot of off-site improvements is
approximately $31.50/linear foot. The cost for on-site improve-
ments would be approximately $13.00/linear fooé. Fire hydrants

"will be required within the industrial development and at the
present time, the cost of installihg 4 by 4 hydrants is $784.00
each. Howéver, in the near future, the cost of furnishing and

'ihstalling fire hydrants will be increased 15 percent.

Along the célléctor streets, fire hydrants can be

installed on one side of the street only and spaced 300 to 400
feét apart. Fire hydrants along major highways will have to be

placed on both sides of the street at 300~ to 400-foot intervals.
D?W indicates tha£ the total cbst of the water system

(on- and off-site) will have to be borne bylthe subdivider énd
this includes cost of the fire hydrants. The water system can

be constructed incrementally; however, the terms of payment are

cash in advance.

I. Sewers

The existing sanitary sewer system for the .Shell
- Cﬁemical Plant cannot be'édapted to support the proposed
industrial development. Therefore, local sewer mains will have
to be constructed in the collector streets and extended to trunk
lines. There is an existing trunk sewer line in Vermont Street
that extends from just north of Knox Street, soﬁtherly to Del

‘Amo Boulevard, and then easterly in the Del Amo Boulevard



right-of-way to Hamilton Street. There is also a trunk sewer
in Normandie Avenue that flows southerly.

The Bureau of Engineering, City of Los Angeles, has
indicated that they will designate to which trunk line the
sewage collection system for the probosed industrial develop-
ment will dra}n. There is adeqﬁate capacity in Vermont Avenue
and Normandie Avenue to0 accommodate the éanitary sewage that

will be generated in the'proposed industrial development.

J. Electricity ' .

The demolition of the Shell Chemical’ Plant will
necessafily include removal of the electrical distribution system.
Therefore, an entire new system will be required for the proposed
industrial development. The electrical power for the industrial
development will be supplied by the Los Angeles Department of
Water and Power. There is apparently sufficient power capacity
available nearby to support the proposed industrial development.
The Preliminary_Industrial Park Layout (Plate No. 3) indicates
an area reserved for a DPW substation located northerly of the
Del amo Boulevard right-of-way adjoining Normandie Avenue. The
electrical distribution system would emanate from'this location

and extend northerly and easterly.
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v SUMMARY AND RECOMMENDATIONS
The following summarizes the pertinent features for the
industrial subdivision development of the Shell Chemical Plant

property.

A, Site Description

The Shell Chemical Plant is located in the City of
Los Angeles, Los Angeles County, California, southwest of the
intersection of the San Diego and Harbor Freeways.

The accessibility to the site is good and there are
nearby off-ramps from San Diegq-and Harbor Freeways. Major
highways abut the property on the north (190th Street) and on
the east (Hamilton Street). Vermont Avenue, a north-séuﬁh major
'highway, divides the property into two parts. |

The area of the property is approximately 277 acres.

The site is relatively flat, sloping to the east at
0.7 pétcent grade from elevation 45 feet at the west property
line to 20 feet above mean sea level at Hamilton Street.

The subsurface materiais are competent; no unusual
foundation problems should be encountered except in the three
areas thét had been used as disposal for oil and chemical

L4

materials.
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B. Existing Facilities

The existing facilities at the Shell Chemical Plant
consist of office buildings, warehouses, vessels, tanks, columns,
coalers, exchangers, pump stations, compressor stations, etc.
These facilities will have to be removed prior to industrial
development since they were designed to support a petrochemical
operation and cannot be effeétively’integrated into a ﬁodgrn and
industrial park. ' |

Underground utilities at the Shell Chemical Plant
consist of water distribution, sewage collection, storm
drainage, and gas distribution. Theée utilities will virtu-
ally havé no rgtention value for industrial development since
they too cannot be effectivély integrated into a modern

industrial park.

C. Analysis of the Features of Industrial Subdivision

' Development

(1) Grading - No serious grading problems. Materials
can be excavated with conventional earthmoving equipment.

(2) Storm Drainage - Four outlets are available for

" storm drainage and a carefully engineered design can be

achieved with relative ease. .

" (3) Streets - City of Los 'Angeles, Bureau of Engineer-
_ing specified that collector streets should be qonstructed for
the interior access to the industrial park lots.. These collector

streets can be connected to major highways to the north
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{190th Street), east (Hamilton Street), west (Norméndie Avenue)
and within the development (Vermont Avenue)

(4) Water - Los Angeles Department of Water and Pdwer-
indicates that an.adeQuaﬁéiQAter supply is available for proposed
industrial development at 190th Street and Normandie Avenue.

(5) Sewage - Sewage collection facilities can be
. developed to flow into existing trunk ‘'lines located in Del Amo
Boulevard and Vermont Avenue. “

(6) ELectricity'-,Electric power available from Los
Angeles Department of Water and Power within the project

boundaries;

D. Recommendations

The development of the Shell Chemical Plant property
into an industrial subdivision appears to have only two serious
problems. The first préblem is the demolition of the existing
facilities. The demolition of the aboveground facilities should
be accomplished without too much problem. Removal of the under-
ground utilities and facilities (foundatidns):cpuld be costly

and it is recommended.that only those underground utilities and

"~ facilities be removed that are necessary for the development

- of the proposed industrial subdivision.
‘The street reqﬁiﬁeménts imposed by the City of Los
Angeles Bureau of'Enginééiiﬁg for the proposed industrial

subdivision development are not unusual except for one element.
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T#is element is with regegd to tge dedication of 25 feet of
additional right-ef-way'along the south property line for Del
Amo Boulevard and the construction of-one-half of the major
highway. To meet this requirement would necessitate relocation

- of the railroad tracks paralieling'pel'Amo Boulevard.

?he'property South of the Los Angeles Departmeﬂt of
Water and POwer right-of-way and.north of Del Amo Boulevard
west of Ve?mont Avenue is of limited value in-ite present
condition because of the_two contaminated areas (total area,
2.3 acres). One of the eentaminated-areas could be reﬁeved;
however, ﬁhe cost of reh&bilitating ehe'other contaminated area
would be prohibitive. It appears that the area to the south

of the Departmen£ of Wate:_end Power right-of-way -probably has

a use for parking or storage only.

The potential commercial or industrial develoﬁment
along Del Amo Boulevard from Normendie Avenue to Hamilton Street
" is limited to éhe.north of Del Amo.Boulevard since the area to
the south is residential., _ )

The connectlon of Del Amo Boulevard to the extension
of 203rd Street will require a rlght angle turn to the north at
Normandie Avenue and a left turn 186 feet north onto 203rd
Street. Therefore, the creation of an eff;cment east-west
major highway utlllzlng Del Amo Boulevard and 203rd Street will
be dlfflcult.

It is recommended that the matter of widening Del Amo

Boulevard be pursped as follows. Del Amo Boulevard should be

-10= -



designated as a collector street and not as a major highway.
This would reduce the right-of-way requireﬁent for Del Amo
Boulevard from 100 to 64 feet and only 7 feet of aiditional'
right-of-way would be required; Dedicating ‘only 7 feet of
right-of-way along the south propert& line would allow the
northerly'tragk of the parallel trﬁcks élong Del Amo Boulevar@
to remain in place. The southerly track would have to be |

removed and the northerly track extended -to cross Vermont

Avenue, appfoximately 15 feet north of the existing crossing.
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CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO., INC.
SHELL CHEMICAL PLANT PROPERTY

ATTERBERG LIMITS

Liquid Plastic Plasticity

Boring Depth .

No. - of Sample Soil Class Limit Limit Index
1. 3.5 LEAN CLAY: 37 17 20

"3 3.5 SANDY CLAY 43 20 23
5 3.5 . CLAYEY SAND 35 17 18
6. 3.5 LEAN CLAY" 36 16 20
6 13.5 SILTY SAND 20.7 N/A N/A

16 4.5  SANDY CLAY 32 22 10

EXPANSION TEST AND DIRECT SHEAR TEST

' Angle of
Boring Depth ' Percent  Cohesion Internal
No. of Sample Soil Class Expansion (lbs/£ft2)  Friction
6 3.5 LEAN CLAY 0.95 - 1,200 24
7 3.5 CLAYEY SAND . 0.44 1,100 26
10 8.5 ~  CLAYEY SAND 0.75 900 30
11 8.5  SILTY SAND 0.23 800 32
15 8.5 CLAYEY SAND 0.75 1,400 26
16 4.5 SANDY CLAY , 0.76 1,450 28
20 6.0 CLAYEY SAND 0.23 1,400 24 -
22 4.0 CLAYEY SAND 0.29 1,300 29

PLATE NO. 24



CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO., INC.
SHELL CHEMICAL PLANT PROPERTY

UNCONFINED COMPRESSICN TEST RESULTS

Boring No. °~ Depth to Sample Soil Classification

Strength--Ksf

6 .. 3.5 . LEAN CLAY

7 ' 3.5' CLAYEY . SAND"
10 . 8.5 . _ CLAYEY SAND
11 8.5' - - SILTY SAND
15 g.5¢ - CLAYEY SAND
-6 4.5" . SANDY CLAY
20 6.0° o CLAYEY SAND

22 . 4.0' - CLAYEY SAND

\

4.0
8.8
5.1
8.8
12.4
10.2
3.1
6.2

" NOTE: Refer to Plate No's. 5 and 6 for boring locations and

typical subsurface soil conditions.

R Y

. PLATE NO. 25
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TEST DATA
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INITIAL MOISTURE CONTENT (%) ___1l¢
INITIAL DRY DENSITY (LB./CU.FT. 113

SPECIFIC GRAVITY 3

FINZ MOISTURE CONTENT (%)
LIQUID LIMIT 2t
PLASTIC INDEX zt

21

-

CABCT, CABOT s FORBES
WESTERN DEVELOPMENT CO.,INC.
CHEMICAL PLAIT PROPERTY

.Z.&F.

SHELL

CONSOLIDATION TEST

DR, BY: DATE.:Q/l_' ;~~ PROJECT |PLATE NO.
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CHK. BY: paTeE"’ ~ '/ '4 7298 26

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS
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SAMPLE NUMBER

DEPTH (FEET) 13.5
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INITIAL MOISTURE CONTENT (%)
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INITIAL DRY DENSITY (LB./CU.FT.__110
SPECIFIC GRAVITY F

FINAL MOISTURE CONTENT (%)
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PLASTIC INDEX
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O a

CONSOLIDATION TEST
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TEST DATA

- BORING NUMBER 15
SAMPLE NUMBER :
DEPTH (FEET) 2.5

<

CLASSIFICATION [ S-S 3 CT AYEY a4

HEIGHT (INCHES)
DIAMETER (INCHES)
INITIAL MOISTURE CONTENT (%) ___ 12
INITIAL DRY DENSITY {LB./CU. FT. _;_'7_
SPECIFIC GRAVITY I

FINAL MOISTURE CONTENT{%)
LIQUID LIMIT

PLASTIC INDEX
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E
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0FPERTY
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R
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CONSOLIDATION TEST
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PRESSURE — KIPS/SQ.FT.

TEST

BORING NUMBER
SAMPLE NUMBER
DEPTH (FEET)
CLASSIFICATION
HEIGHT {INCHES)
DIAMETER (INCHES)
INITIAL MOISTURE CONTENT (%) ___ 14
INITIAL DRY DENSITY (LB./CU.FT._ 118
SPECIFIC GRAVITY

FINAL MOISTURE CONTENT (%)
LIQuUID LIMIT 32
PLASTIC INDEX 10

Dty

(%) COMPRESSION

C.C.&F.
SKELL CHEMICRL

CABOT, CABOT & FORBES
"ESTERN
PLANT PROPERTY

DEVELOP!IENT CO.,INC.

CONSOLIDATION TEST

DR, BY:
CHK. BY:

DATE: PROJECT

(.4
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« pate?/17/72[ <549g 29
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PRESSURE — KIPS /SQ.FT.

JEST _DATA

BORING NUMBER 20
SAMPLE. NUMBER

DEPTH (FEET) 6.0
CLASSIFICATICN _{SC-SM)CLAYRY SXID
HEIGHT (INCHES ) -

DIAMETER (INCHES)
INITIAL MOISTURE CONTENT (%) 1€
INITIAL DRY DENSITY (LB./CU.FT._L11
SPECIFIC GRAVITY ¢

FINAL MOISTURE CONTENT (%)
LIQUID LIMIT
PLASTIC INDEX

CABQT, CABROT & FTORBES
C.C.8F. WESTERN DEVELOFMENT CO.,INC. -
SHELL CEEMICAL FLANT PROPERTY

CONSOLIDATION TEST

DR, B8Y: PROJECT |PLATE NO.

.. TE: -
cHk.BY: “+D. pate®/17/72 5569 30

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS




BORING LEGEND

SPT Standard Penetration Test

Penetration Resistance - 3 Number of blows required to
: drive 1.50-inch I.D. split
spoon sampler 6 inches with
a l40-pound hammer falling
30 inches.

Sss 2.43-inch I.D. split spocon
sampler with 1l-inch rings and/
or 5= or 6-inch sleeves,
utilizing a 4,000-pound Kelly
as a reaction.

B S Bag Sample
(18) Moisture Content - % dry weight

{SC-SM) Unified Soil Classification



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

'LOG OF BORING |
LOF2
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 33,5 sTARTED | 8-14-72
SHELL CHEMICAL PLANT PROPERTY * compLETED| B~14-T72
TYPE B DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
" Disturbed/ 140 lbs .
- 18" Bucket Auger Undisturbed falling 30" None
g - g 53 L 1 A A A ': §
2 . : o [SZ z .,
2| CLASSIFICATION 'OF MATERIALS | 2 |51 Z & N
; (in feet) > 5 uz"a 1 uoulwn 1cmn'u:r ghl :>z- L
5 @ jEwu L NaT. L e ‘;
-1 w & x c1,0 2,0 30 4,0 8.0
LOCATION: Refer to Plate No.
LEAN CLAY: fine sand, silty, moist
|| dark brown (CL-OL)
2
3 Lol
4
€S \ﬁx) 117
S tmoist
CLAYEY/SILTY SAND: fine mois
6l sand, light brown (SC-SM)
. B th
-’ A o I4
8
S[{SILTY SAND: fine sand, S otih
N . S -4 134
clayey, slightly micaceous,’
10} several pea sized brown clay
o pebbles, light brown (SM-SQC)
124
SAND: fine sand, silty,
[3imicaceous, light brown (SW)
14 : : ss o11b) 105{moist
SANDY CLAY: fine sand, , i
151 slightly micaceocus, light B sr1i8 Iimoist to
— brown {CL) wet
i
|7 |
1
18
- 5 S§S {27} 1wet
20

(L

2.0.8 4. FORN- 18

BORING NO. 1
PLATE NO. _

31



“Vita

"r288 | LOG OF BORING | 2 oF 2

CLASSIFICATION OF MATERIALS
(in feet)

1 1 1 1 )]
MOISTURE COMTENT %
re by ———ALL
1,0 20 30 40 8,0

OEPTH FROM SURFACE
SyMsoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF,

SANDY CLAY: fine sand,

2l imicaceous, light brown (CL)

22

23

)
n
<>

24 Ss 79 fwet (?)

25

TOTAL DEPTH 25.0°'

26

27

28

29

30

31

32

33

34

35

36|

37

38

39

40

41

42

43

44

45

¥ "R A FRERW- 44
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 2

SHEET
LoFl

PROJECT CABOT, CABROT & rORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO., INC. 37.90 STARTED 8-14-72
SHELL CEEMICAL PLANT PROPERTY * COMPLETED] 8-]14-72
TYPE 8 DESIGNATION OF DRILL SAMPLES a/ HAMMER L OEPTH TO WATER
" Disturbe ) 140 1lbs
18" Bucket Auger Undisturbed falling 30" None
g 3=z :
s - : 9 I‘u’ L i i 1 dee t§
" o :‘ :5 4 3
S| CLASSIFICATION OF MATERIALS 2 flExR 25
o (in feet) > ; %a TSIV Lcouru:rq, Eg
I o= ww P AL oy
W w o = 10 2,0 3,0 40 80
LOCATION: Refer to Plate No.
CLAYEY SAND/SANDY CLAY: -moist
| jheavily oil-saturated, brown
to black, very viscous, ’
2)sticky, odorous (SC-CL-0OL)
3
a SS o{ {4 123
|
S | Note:
bucket.
) sunk )
= lwithout .
pressure
B8 Thole caved
due to
9 viscous .
tar matrix
10
ti |
124
; Refusal on old concrete slab
131 4'x5'x6" '
TOTAL DEPTH 13.0'
14
15
16 .
‘ 1
17 {
|
18 '
{9 5
20

%.C. 8 4. 700N -8

BORING NO. 2
PLATE NO. 2



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 3 Tor 2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 40.2° stanteo | B8-14-72
SHELL CHEMICAL PLANT PROFERTY ’ COMPLETED 8-14-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTK TO WATER
18" Bucket Auger Disturbed/ 140 1bs
d Undisturbed falling 30" None
g 8w -5
2 s w : z 1 1 I 1 1 :’.- n'_
£| CLASSIFICATION OF MATERIALS | 2 F Ea &
o (in feet) > E Y n A BTITORT CONTERT R z
Iy 0 E W L L ol;l
-] - _ 2 10 2.0 30 0 80
LOCATION: Refer to Plate No.
CLAYEY SAND: fine sand, _ ary
l{dark brown (Sg) 1roist
SANDY CLAY: fine sand,
2| slightly micaceous, dark B
brown (CL) 7
3
4 B
Ss {19 111 :moist to
3 wet
SANDY CLAY/SANDY SILT: fine
6! sand, micaceous, slightly
lighter in weight, light
7ltan to brovmn (CL-ML)
8 . _ tmoist
SILTY SAND: fine to medium
2isand, micaceous, light tan p 13 RINEA
tc brown (SM) . SPT 13 RS U
10
1
12 {
13
14 S5 SN lls-moist to
SILTY SAND: fine sand, 1T wet
IS micaceous, clayey, light
tan to brown (SM-SC)
6 1|
:
17 [
I8 i
5 ‘ 3 +moist
SPT 9 1p)
20 10
£.0- 4 4.roRmC BORING NO. -3

PLATE NO. 33




PROJECT SHEET

7298 LOG OF BORING 3 2 oF 2

ALY

CLASSIFICATION OF MATERIALS
(in feet) h

L ! n ! 1
MOISTURE COMTENT S,
LA 8
1,0 20 30 4.0 5,0

SYMBOL
DRY UNIT
WEIGHT ~ PCF.

DEPTH FROM SURFACE

SAMPLE INTERVAL
PENETRATION
RESISTANCE

[\
o

SILTY SAND: (continued) - '

(SM-SC) '

~nN

~n
[aM]

23

24 : ss | -moist

25 ! !

TOTAL DEPTH 25,0°

26

27 i

28 N

29

30 o i

31

32

33

24

35 ) . i

36

37

38

39

40

41

42 !

43

44

45 : | ]

BA FORM=- 184 ’
«.CBA FORM- 18 ] . arBINe MO 3



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG . OF BORING 4 Sor
‘ A OF _
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
Cva &F. ‘ESTERN DEVELOPMENT co- ’INC- 33 5| STARTED 8-14-72
SHELL CHEMICAL PLANT PROPERTY ° CompLETED] §-~14-72
TYPE & DESIGNATION OF DRILL SAMPLES bed/ HAMMER DEPTH TO WATER
18" Butket Aucer Disturbed 140 1bs
8 = Undisturbed falling 30" None
L Eéy 5
» x <
3 CLASSIFICATION OF MATERIALS 2 [FIEx 2k
x (in feet) > E W= A TITURT CONTERT ~;.4 ; =
Y L TR e Ty A LL o li'
* w o & 0 2,0 30 &0 80
LOCATICN: Refer to Plate No.
LEAN CLAY: fine sand, moist
| |organic, silty, dark brown
& black (CL-OL)
2] SANDY CLAY/CLAYEY SAND:
fine sand, silty, light
3| brown (CL-SC) ’
2 Ss a4 92rtmoist
S{SILTY SAND: fine sand,
clayey, slightly micaceous,
6| light brown (SM-SC)
7
B
5 3 rmOlSt
sp7 & > )
i0 8
i
12 B {37
13
i4 ; ' .
S8 -\gZ‘ ll6+moist
15
16
17
T
18 i
- — |
SPT|]10 (9)
20 9 |
£.0.8 A_20RM- 8 BORING NO. 4

PLATE NO. 24



PROJECT

7298 LOG OF BORING 4

SHEET

2 oF 2

OEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS

(in feet)

SYMBOL

1 1 L 1

SAMPLE INTERVAL
PENETRATION
RESISTANCE

MOISTURE CONTENT %

—
PL ar, B
16 210 30 40

DRY UNIT
WEIGHT - PCF,

20

21

22

23

24

25

SAND: fine to medium sand,
slightly silty, micaceous,
several f£riable sand
pebbles (dxy), trace of
greenish clay residue,

light brown (SW)

8§

;
I
|
|

—moist

26

27

28

28

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

TCTAL DEPTH 25.0'

-y

H

OO DU SN B DO NN Y SN

.

SN0 PV piu

x.C.>

4 FORM - 184
i

BORING NO.

At
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LY.

LOG OF BORING 5 SHEET
‘ L OF3
PrROJECT CABOT, CABOT & FORBES SURFACE E{ EVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 36.7° sTARTED | B-15-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED 8-~15-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
: " Disturbed/ 140 1bs
18" Bucket Auger Undisturbed falling 30" - None
g = Z w
E ..o-l E g § d 1 1 1 5 ; 2
“ -l [
8| CcLASSIFICATION OF MATERIALS | 2 [ &2 3k
x (in feet) bt E % 7 S SoTSTURE CORTEWT > ’ ;:- 2
N O |3 Ww L A————aLL oy
-1 w o Lo 2,0 30 4,0 5,0
LOCATION: Refer to Plate No.
CLAYEY SAND: fine sand, _moist
| { few small pebbles, silty,
organic, dark brown & black
2] (sC-sM)- : -
3
A — — ss 5 113 m ist t
color change to light brown ! oist to
5 wet
6 e
e e moist
SILTY SAND: fine sand, |
71 slight clay content, light
brown, several limonite
8l stained zones (SM)
9 11
sPT|] 12 B (11)
10 16
11
12 ‘ ~moist td
SILTY SAND: fine sand, wet
13] several pea sized friable :
sand pebbles, micaceous,
14 slight clay content, light sS ol (17 121
brown (SM)
15
{6
|
17 |
]
'8 - . Lwet
SANDY/SILTY CLAY: fine sand|] )
19] several friable sard 5
pebbles, micaceous, light spT 8 ¢ {134)
20| brown {(CL-ML) 14

KC.& 4. /0018 BORING NO. 5

PIU'ATF NN 35




SHEET

DEPTH FROM SURFACE

v LOG OF BORING 5 ST

CLASSIFICATION OF MATERIALS
(in feet)

1 1 L]
WOISTURL CONTENT %
rLA————8 8L
1.0 20 30 4.0 8,0

SYmMeoL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

DRY UNIT
WEIGHT - PCF.

SANDY/SILTY CLAY: (continued) -moist

1dle

2l

22

23

24

25

26

27

(CL-ML)

[ 4
]

28

29

SILTY SAND: fine sand,
micaceous, odorous, light

green (SM)

30

31

32

SAND: silty, fine to medium,
micaceous, edorous, greenish
tan becoming tan (SW)

L )
.

33

34

SANDY CLAY: fine sand,
micaceous, fine organics,
limonite staining, light
greenish tan {(CL)

SILTY SAND: fine sand, mica-

ceous, odorocus, fine organigSPT

o lon

matter, greenish brown (SM)/

36

lsand, micaceous, limonite

37

38

39

SANDY SILT: clayey, fine

stains,odorous, light
greenish brown (ML-CL)

40

41

42

SILTY CLAY: fine sand,

(27

Py

micaceous, odorous, limonite]
light greenish brown
{CL-ML)

43

44

43

SHELL FRAGMENTS: dense,

calcareous sandy sHell bed,
sand with friable shell
fragments light tan &

brown

rmoist to
wet

Fdry

tmoist

+wet

+dry

rrefusal




M es LOG OF BORING 5 3 or 3

b 4 =z .
-« < w L
E = : gg L 1 L 1 .:f?
: S [f 5= 3
g| cuassiFicaTion oF maTEraLs | § [3| EF ok
E (in feet) :; : %E; . umsl'runt 'con:ir-k L x 2
s 3 Ww " RaT 4% oy
s n 1 0 20 30 4,0 3,0
45 N
CALCAREQUS SHELL BED: [ i tmoist
46| extremely dense, sand, :

clay, silt matrix, iron-

47] stained, tan (Coguina)
SANDY/SILTY CLAY: fine

48! sand, limonite, shell | . L

"fragments, mottled tan to”

49
SAND: fine, silty, mica- -moi's'{iw

50 ceous, brown

TOTAL DEPTH S50.0' 1

i
-

&£.0.8 A.FORM - I8
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 6

SHEET -
L OF 2 {
PROJECTY CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING :
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 36.1" STARTED 8§-15-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED §~15=72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
' Disturbed/ 140 1lbs
18" Bucket aAuger None
g Undisturbed falling 30"
= r R
g SER -5
a 5! : 'E z d L 1 1 N 2 Q.,
2| CLASSIFICATION OF MATERIALS | @ [f &2 : S
= . . X e W (2] 1 1 4 PR bed T}
= (:m feet) > il Zzwm WOISTURE CONTENT % o =
Y O oEww re NaT, L e l;
- w & & LW 2,0 30 40 80
LOCATION: Refer to Plate No.
{GRASS SOD L moist
1 i LTAN CLAY: fine to medium X
sand, {organics, silty, dark
2/ brown (CL-OL)
3
4 ] ]
Ss - (.7; ll13rFrmoist to
5 | wetbt
CLAYEY SAND: fine to medium
6| sand, 'silty, color change
to brown (SC-SM)
7
8
9 4 .
~rmolst to
10 8
1
SILTY SAND: fine sand,
12/ micaceous, slight clay
S content, light brown (SM)
14 .
Ss - (13 l1l0tmoist
15
16 ' 1
SANDY CLAY: silty, i
7! micaceous, light brown ;
(CL) :
18
4 |
19 : SPT}|| 5
10
20
%.0.8 A.FORM-18 BORING NO. 6

PLATE NO. __36



\

T LOG OF BORING 6 SHeeT,

' oAt

CLASSIFICATION OF MATERIALS
(in feet)

L -l

1 1 |
MOUISTURE COMTENT &%
r.h————@ NaT, A8
1,0 2,0 30 80 8,0

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

DRY UMIT
WEIGHT - PCF.

DEPTH FROW SURFACE

e

20

SANDY CLAY: (continued)
21 | numerous sand pebbles,
friable, from pea size to
2211/2", light brown (CL)

~moist

& S g

23

24| CLAYEY SAND: fine to medium,
silty, micaceous, brown . B « 9) -moist
25! (8C-SM" . '

TOTAL DEPTH 25.0'

26

27 ' ]

28

——aa .

29 ’ |

30

31

32

33

34

335

36 T

37

38 ' i |

39

40
4] |

e id e | —

42

43

.

44

a5 ! |

R.C8 4 FORW- 184 e . BORING NO. _6___._

TETORNT ATITIITIRGY O 4 e, e
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

SHEET
| LOG OF BORING 7 b
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C-C. &FQ WESTERN DEVELOPMENT Co. ’INC. 32 3! STARTED 8-18-72
SHELL CHEMICAL PLANT PROPERTY : courreveo] 8-18-72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ HAMMER DEPTH TO WATER
18" Bucket Auger D:Ls'f:ur ed 140 lbs None
g Undisturbed falling 30"
g 3 = :
5 - : 9 ‘g 1 L L 1 1 ':E;
a -0 :!;5 z,
2| CLASSIFICATION OF MATERiALS | 2 [f&2 g
:;_ (in feet) ; ;;j 55 4 -oultuu lcomm‘rq. . gg
a (49 tL
& 5 &= Lo 20 3.0 a0 w0 -
LOCATION: Refer to Plate No.
SAND/GRAVEL FILL: locse
{ . .
CLAYEY SAND: silty, fine to “moist
2|{ medium sand, dark brown
{SC-~SM)
3 — ey ey  epm—
color change to brown
4 .
Sss 4 131 |~moist
5! SILTY SAND: fine sand,
micaceous, brown, variable
6! clay content (SM-SC)
- _
8
9 6 S
spr T3 N moist
10 17
11!
121 color change to tan
13
14 .
- 5S 3 rmoist to
SILTY/CLAYEY SAND: fine dry
15 sand, limonite, micaceous,
TS tan (SM=-SC)
—~
17 |
i
i8 . g
SANDY/CLAYEY SILT: very T
19| fine sand, micaceous, 5 I
limonite-staining, tan SPT 8 *(314 $:t5t to
20{ (ML-CL) 8 .
X.0.0 A . FOAm- I8 BORING NO. . 7

PLATE NO. 37 :



M oag | LOG OF BORING 7 2 o 2

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

L H . il .
MOISTURE CONTENT 9%
Pl 8L

1,0 2,0 30  e,0 3.0

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

DRY UNIT
WEIGHT~ PCF.

SANDY/CLAYEY SILT: very : 1 L moist to

. . :
fine. sand, micaceous, , wet

22

23

24

25

limonite-staining (ML-CL)

numerous dark brown silty
clay clods, moist to dry

26

27

29

30

31

32

33

34

36

37

38

39

40

4|

42

a3

44

TOTAL DEPTH 25.0'

L1

b ded | =t

— 41

e p—Ff--

45

" fhDG . e




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 8 | sweer

PROJECT CAROT, CARBROT & FORBES SURFACE ELEVATION DATE OF BORING

CoCc &F- ‘JESTERLV DEVELOPMENT co. I} INC. 30 3 1 STARTED 8-21-72

SHELL CHEMICAL PLANT PROPERTY compLeTeD| B§-21-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

" Disturbed/ 140 lbs
18" Bucket Auger Undisturbed falling 30" None

-LT

PENETRATION

A
RESISTANCE

CLASSIFICATION OF MATERIALS
(in feet)

ORY UNIT
WEIGHT - PCF.

L - i
uOISTURE Con‘u_n'r %
PL ‘—__.-N—Af_—. (AR

WO 2.8 30 &0 80

OEPTH FAOM SURFACE
SYMBOL
SAMPLE INVERV

LOCATION: Refer to Plate No.

SAND GRAVEL: £fill material,

| { reddish brown -moist

SANDY CLAY: silty, dark
2l prown organic matter (black) 10

(CL-OL) spril 10 " l-moist

CLAYEY SAND: silty, fine—Ea—

Simedium sand, reddish brown

(sC-sSM)

8/SILTY SAND: clayey, fine to -moist

medium sand, reddish brown Ss _ (1 127

~N

9| changing to brown,
slightly micaceous (SC-SM)

6
SPT{| o e l{32] -moist
2

18

SAND: silty, light brown, ;

[y
rp

15|slightly gaseous odor (sw)__| SS i 109 tmoist

SILTY/CLAYEY SAND: fine,

20|micaceocus, brown (SM-SC)

€.0.8A. 700818 BORING NO. __é____
PLATE NO. 38



7298

PROJECT

LOG OF BORING 8

OEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
{(in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

1

1

L waf.
1.0 2.0 !e

4.0

1 L M
NMOISTUREL CONTENT %

L

t
3,0

DRY UNIT
WEIGHT - PCF,

n
O

n

122

SILTY/CLAYEY SAND:
{continued) (SM-SC)

23

25

26

SILTY SAND: fine to medium
sand, micaceous, slight.gas
odor,. limonite, variable
clay & silt content, brown -
(SM)

127

28

29

30

31

32

SAND: silty, micaceous,
fine to medium sand, wery .
odorous (variable in zones)

] et

(sW)

SPT

— g —f .

14

18

33

13

35

36

137

38

I35

SILTY/CLAYEY SAND: fine to
medium sand, micaceous,

7

limonite, brown (SM-SC)

SS

...
..—l
A A
N

40

SILTY SAND/SHELL BED: fine
sand, micacecus, limonite

q1

43

44

45

stains, shell fraaments (SM)}/
SILTY SAND: fine, mica-

ceous, heavy limonite

2| stainir.g, brown (SM)

moist

dry

-moist

113

-moist

wet

-moist to

Fmoist to

*r "R A FDAW - sa



\

PROJECT SHEET
2298 LOG OF BORING 8 3 oF 3
-
g 5 8y -5
§ 5’ W £ ! e &, L - Qa
& < . g 1
8| CLASSIFICATION OF MATERIALS | 2 3| EH =
=t (in feet) > g %5 . uowlrult lconuu:nx . EE
= X LW A OB ouw
= o &-x 1.0 2,0 30 4,0 8,0 =
45
SILTY SAND/SANDY SILT: fine )
48] +o medium sand, micaceous, F-moist to
slightly odorous, heavy sSS 198 100| wet
47l1imonite staining, vari-
colored gray-green~brown
48| (SM-ML)
a9 ,
o I |
50 R
LR B .
51 ' i !
T
53 T ,
H ! ] i
>4 i l ist to
SAND: silty, fine to l 22ts
S5|/medium, micaceous, limonite, | .
heayy odor, greenish gray i '
sel (sw) - ' ! |
shell fragments '
57 ' E‘ —dry to
CLAY: silty, odorous, : 1 moist
58| micaceous, limonite stain- i :
—ling, fine sand, brown (CL) | |
55 [
60 N
TQTAL DEPTH 60.0' ! :
i {
! I
i T H
I RE
I
| |
t l ' !
| T
i i
!
|
3 i
] l '

X.0.8 A.FORM=- 16 } IR ~



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LIIT. ™

LOG OF BORING 9 or2

PROJECT CARBOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING

C.C.&F. WESTERN DEVELOPMENT CO.,INC. STARTED §-18-72

SHELL CHEMICAL PLANT PROPERTY 26.1" cowrLeTED] 8-18-72

TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

" Disturbed/ 140 1lbs
18" Bucket Auger Undisturbed falling 30" None

CLASSIFICATION OF MATERIALS
{in feet)

' 1 1 1
MOISTURL CONTENT 9%

rL Wat. L
O 3.0 30 0 &0

SYMBOL
SAMPLE INVERVAL
PENETRATION
RESISTANCE

DRY UNIT
WEIGHT -~ PCF,

DEPTH FROM SUAFACE

LOCATION: Refer to Plate No.

SURFACE GRAVEL: loose

|| SANDY CLAY: fine sand, dark -moist
brown ) /

2| SANDY CLAY: color change to

bSrown {CL)

ss (156 108 )|-moist

CLAYEY SAND: silty, mica-

7! ceous, fine grained, brown
(SC~-SM)

3! SILTY SAND: fine sand, SPT[] 12 o(11) -moist
micaceous, minor clay - 13

10! content, brown (SM)

—-— e owm o

slight. gaseous odor

SS ; 43 - -moist

SAND: silty, fine to medium,

16 i micaceous, light tan ({SW)

CLAYEY SAND: fine to medium |

17| micaceous, limonite, brown

(SC) !
18 | SANDY SILT: clayey, fine to

medium sand, micaceous, 7

-moist

S

19| {gas) odorous, greenish SPT 7
brown (ML=-CLY) 10

20| color change to green i

TRYNIEE ] BORING NO. 9



i

PROJECT ' SHEET
7298 LOG OF BOR[NG 9 2 OoF 2
od b-4 .
g —’ s 98 1 L 1 :§
3 (] o :Z Z
= o 3 mﬁ D
H CLASSIFICATION OF MATERIALS = |0l Fh _ o=
= (in feet) ) > | %a : uo:slruur 'co-unr% * x @
= 9 i3 wUw L/ O 8L ouw
=4 :«‘v oo 1.0 2,0 3C 'go 8,0 =
20
SANDY SILT: fine to medium : -moist
2!| sand, micaceous, limonite
stains, heavy gas odor,
22} greenish”brown (ML-CL)
23
SILTY SAND: fine to medium
24! sand, clayey, micaceous, . -
limonite, .gas odor, -moist.
23\creenish brown (SM~SC)_ / : : :
SAND: fine to medium, tan !
126]\ (sw) . !
| TOTAL DEPTH 25.0° '
27
|
28
{
29
30 , |
31
32 1
! 1
33 N
i [
34 i |
35
! l
36 f i
a7
38
39
40 N
]
1
4] !
i i
42
53
44
435 . ? Lt it

x.CAA FDAM- 144 aARINS on Q



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 10 Lor 2

e—————————— — —
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,IMNC. 31.1° STARTED 8-18-72 .
SHELL CHEMICAL PLANT PROPERTY * COMPLETED g§~-18-72
TYPE '8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

" Disturbed/ 140 lbs
18" Bucket Auger Undisturbed falling 30" None

CLASSIFICATION OF MATERIALS
{in feet) .

=L L L 1 1
“MOISTURL CONTENT %

‘—-———.——.
L HAT, tL
4O 2,0 3,0 2,0 8,0

DEPTH FRON SURFACE
SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

WEIGHT - PCF.

" DRY UNIT

LOCATION: Refer to Plate No.

SURFACE GRAVEL: loose
| | SANDY CLAY: fine, limonite

-moist

stained, orcanics, dark

2l krown (CL-OL)
| SANDY CLAY: fine sand, 5

_‘u_

3/limonite staining, color spT |10 *{18)

change to brown (CL) 15
41 CLAYEY SAND: sil:iy, fine to i

-moist to

medium sand, limonite
wet

S|staining, brown (SC-SM)

2 ss | 103 103

(%

change of color tc light

15| brown

o

®
-t -

SANDY/CLAYEY SILT::fine _wet

2
9] sand, odorous (gas), mica- |SPT 8 a2s)
ceocus ;~tan (ML-CL) 11

20

2.C.8 4. 70RM-18 ] BORING NO. 10



Eoreel LOG OF BORING 10 2o 2

CLASSIFICATION OF MATERIALS
(in feet)

ol

J -l L
MOISTURE COMTENTY %
LA TV B
10 20 30 40 30

SYMBOL
DRY UNIT
WEIGHT - PCF,

PENETRATION
RESISTANCE

SAMPLE INTERVAL

B lDEP"I FROM SURFACE

SANDY/CLAYEY SILT: fine [N

ro

sand, micaceous, Qdo:ous'
tan (ML-CL) Tt e

b

n
n

23

CLAYEY SAND: silty, mica~ |[sgs

~
-

27 97 |~wet

24| ceous, limonite stained,

fine sand, tan, odorous

N
T

25| (SC-sSM)

TOTAL DEPTH 25.0'

26

27

28

29

30 1

31

32

33 ' I

34

35

36

37

JO R

38 .

39

40 - : !

41

a2 L

43

44

35 , ! |

K.C.O A FORM- 184 RORING NO 10



Y

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING

SHEET
LoF2

PROJECT CABOT, CABO

_SEELL CHEMICAL

T & FORBES

PLANT PROPERTY

C.C.&F. WESTERN DEVELOPMENT CO.,INC,

SURFACE ELEVATION
35.0'

DATE OF BORING

STARYED

COMPLETED

TYPE 8 DESIGNATION OF DRILL
18" Rucket Auger

SAMPLES
Disturbed/

Undisturbed

HAMMER
140 1lbs

falling 30"

DEPTH TO WATER
None

CLASSIFICATION OF
(in feet

DEPTH FROM SURFACE

MATERIALS

)

SYMBOL

SAMPLE INTERVAL

PENETRATION
RESISTANCE

i —

1 ] L
WOISTURE CONTENT %
LT3 tL

3,0

[ 49

1,0 2,0 e,0

DRY UNIT
WEIGHT - PCF.

LOCATION: Refer

to Plate No.

ASPHALT CONCRETE:

_dense

| [SANDY CLAY: silty

scattered friable

(CL-ML)

color change to 1

medium sand, organics, —._}

pebbles, dark brown

. fine to

sand

~moist

SPT

-moist

ight brown

SILTY
sand,
light

10

A

Jlimonite staining

SAND: clayey, fine
very fine mica,
brown {(SM-SC)

S8

123 bmoist

[ ]

’..J

SAND: silty, fine

(sW)

medium sand, micaceous, tan

to {SPT

D)

-moist

\D|~3|O

SILTY SAND:

limonite, several

{(+) 2" inclusions

tan (sM)

9

20

fine sand,
micaceous, fine organics,

hard
, light

; SS

e

tmoist to
|

wet

X C.8 A FORN -8

BORING NO. - 11
PLATE NO. 4]

-

LIELT.



7298 LOG OF BORING Il N

CLASSIFICATION OF MATERIALS
{in feet)

1 - ] 1 4
NOISTURE CONTENT %

rA—— B
16 20 30 40 50

OEPTH FROM SURFACE
SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF,

SILTY SAND: (continued) ' -moist to

el {SM) . . wet

22

23

24

25

TOTAL DEPTH 25.0'

26

27

28

29

30

31

32

33

33

35

36

37

38

39

40 ' . . i

41

42

43

a4

a5

* TRAFORw- 101 - -



KEN O’BRIEN & ASSOCIATES
CONSULTING ENGINEERS

+ atln,

LOG OF BORING 12 Tora

PROJECT CABOT, CABOT & rORBES SURFACE ELEVATION DATE OF BORING
Co C. &Fo WESTERN DEVELOPDENT Co. ,INC. 37.0' STARTED 8'1 6-72
SHELL CHEEMICAL PLANT PROPERTY compLETED| B-16-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER - DEPTH TO WATER
18" Bucket Auger Disturbed/ 140 lbs None
Undisturbed - falling 30"
: 98y 5
] g :, E > 4 1 1 2 1 E o
2 CLASSIFICATION OF MATERIALS @ =& . 2
: . . p- L Y] %] 1 N 1 1 L o
x (ln feet) > Flzw MOISTURE CONKTENY % x =
£ 0 = [T Y] Py nat, ‘L e l;
-1 o & 3,0 2,0 3,0 ¢,0 B0

LOCATION:. Refer to Plate YNo.

ASPHALT CONCRETE: dense -moist

|| CLAYEY SAND: silty, fine

sand, reddish brown,

2l micaceous (SC-SM)

4 ss 12) -moist

varies in silt and clay

7| content

9 ) . 8 -

SPT ! o (11} -nmoist

13 -wet

4

SS 03 92

SILTY/CLAYEY SAND:

18| 1imonite (SM-SC)

-

4
(9 SPT 6 *{32)
9

20

x.0.8 4.FORM- I8 ] BORING NO. _1_2____



RosECT LOG OF BORING I2 S

CLASSIFICATION OF MATERIALS
{(in feet)

1 ! : I
MOISTURE CONTENT &
LA
10 2.0 3,0 4,0 8,0

DRY UNIY
WEIGHT - PCF,

SymeoL
SAMPLE INTERVAL

PENETRATION
RESISTANCE

[T 8

10[??" FROW SURFACE

N
o

N

N
)Y

23

24

SILTY/CLAYEY SAND:
{continued) (SM-SC)

25

SILTY SAND: fine areen (SM)

Cwet

Fwet

26

27

28

29

30

31

32

33

34

35

36

17

38

39

40

4|

42

43

44

45

TOTAL DEPTH 25.0'




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 13

SHEET
LoF2

PROJECT CABOQOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO,,INC.
_SHELL CHEMICAT, PLANT PROPERTY

SURFACE ELEVATION
42.4"

DATE OF BORING

STARTED g8-16-72

comrLeTED| B-16-72

TYPE 8 DESIGNATION OF DRILL SAMPLES
18" Bucket Auger

Disturbed/
Undisturbed

HAMMER
140 1bs

falling 30"

DEPTH TO WATER
None

CLASSIFICATION OF MATERIALS
(in feet)

OEPTH FROM SURFACE

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

1 J o

L

L WAT.
1,0 2,0 30 4,0

A1
MOISTURE CONMTENT &

DRY UNIT
WEIGHT - PCF.

Lo
LICH

LOCATION: Refer to Plate No.

SANDY CLAY:. fine sand, few
|| sand pebbles (friable),
dark brown, minor organic
2} (black) (CL-OL)

color change to light
€| brown with mica (CL)

-moist

SPT

-moist to

N

wet

o} —f— | —-

121|-moist

10} SILTY SAND: clayey, fine
sand, micaceous, light
I!] brown "|SM=-SC)

12

13

114

15

16

SPT

-moist

micaceous, light brown

20| 1ip»nite stains (CL)

19|/SILTY CLAY: fine sand,  \{

SS

104

T T -

BORING NO. ____13

1 e,



[T

SHEET

s | - LOG OF BORING I3 2 oF 2

CLASSIFICATION OF MATERIALS
{(in feet)

| 1

Jd i J
MOISTURE CONTENT &
LA L
0 20 S0 40 40

DEPTH FROM SURFACE
SYMBOL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT- PCF,

SAMPLE INTERVAL

-t

N
Q

SILTY CLAY: (continued) : moist

2l] (cLn)

22 i >

23 i

24

25

TOTAL DEPTH 25.0° ;

26

27

28 : I

29

30

31

32

33

33 ' |

35

T

36]

P e B

37

38

39

40

41

4. -4

42 ’ !

43

44

45 N

w C B A FORM 1@



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 14

SHEET
10F2

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

DATE OF BORING

STARTED 8-16-72

1
SHELL CHEMICAL PLANT PROPERTY 42.4 COMPLETED] R~ E~T72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ HAMMER DEPTH TO WATER
“ Disturbed 140 1bs
18" Bucket Auger Undisturbed falling 30" None
2 Z :
E P 2 9 g L 1 1 1 N ’: § -
a o I= 'E:’; Zz
3| CLASSIFICATION OF MATERIALS g FlEr &
: 2 w1y ‘ﬂ 4 i L 1 1 > =
x (1n feet) > M2 n MOISTUAE CONTENT % [« =
Y o ww PL WA, L e L;
[ w o & 10 20 30 40  $0 L
LOCATION: Refer to Plate No.
SAND/CLAY/SILT: fill mate-
ljrial--concrete, rubble, -dry
etc. (CL-ML)
2 .
CLAYEY SAND: fine to medium moist
I|sané, silty, dark brown,
black organics (SC-SM)
2 SS {153 118 moist
5|color change to brown with |
mica -
3]
7
8
CLAYEY SAND: silty, mica-
9| ceous, fine to medium sandg, 6
very dense, limonite, brovm |SPT{[12 el(18 -moist to
10§ (SC-5M) ' 27 { wet
11
12 .
SAND: slight silt content,
i3] fine grained, micaceous,
limonite stained, brown
4 i .
14 (SW) ss 40 123 moist -
15
16 |
I8 | SAND: silty, clayey, mica-
ceous, limonite, brown (SW) L moist
19 ) 12
SPT 16 ﬁ:Lf-)l
20 1e l

€.C.8 A.P0RW -8

- s s

BORING NO. 14

™



T raos | LOG OF BORING (4 2 oF 2

CLASSIFICATION OF MATERIALS
(in feet)

L J

SYMBOL
ORY UNIT
WEIGHT- PCF.

A | 1
NOISTUREL CONTENT %
rL A8 LL
1,0 20 30 46 80

SAMPLE INTERVAL
PENETRATION
RESISTANCE

N
o 10!"’“ FROM SURFACE

SAND: (continued) (SW) Fmoist

n

N
[\

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

144

TOTAL DEPTH 25.0°

§ I

. I

[Ny (RN DU JEND SHNNN S




KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 15

SHEET
LOF3

PROJECT

CABOT, CABOT & FORBES

SURFACE ELEVATION

DATE OF BCORING

C.C.&F. WESTERN DEVELOPMENT CO.,INC. 36.7° sTarTED | 8-17-72
SHELL CHEMICAL PLANT PROPERTY comPLETED| 8=17~72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ HAM;ES b DEPTH TO WATER
- Disturbe s
18" Bucket Auger Undisturbed falling 30" None
§ -l E Eg L 1 1 1 1 ’:‘é '
2| CLASSIFICATION OF MATERIALS e FIExr 2
= {in feet) > ; % b TR TURE SoNTONT (3 - ¢>z. 4
Y 9w L RAT, Le e u;.l
-3 n o T 3o 210 3.0 &0 80
SURFACE GRAVEL: loose -moist to
|| SANDY CLAY: silty, fine ] dry
sand, small friable pebbles)|
2] reddish brown (CL-ML) - -moist
3 Ss {143 133
CLAYEY SAND: silty, fine to
4! medium sand, few pea sized
clay pebbles, reddish brown
5| (sc-sM)
= .
3
8 — Ay
5 limonite stains & micaceous
ss {13 117 |-moist
10
i
12
13
T SPT g YL -moist to
“color change to brown 5 T wet -
15
16
17
I8
5
19 1
20

XC.8 4. 70RD -8

BORING NO 15



PROJECT
~2¢6§

<o

LOG OF BORING 15

OEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
{in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

)]

re
10

1 |
MOISTURE CONTENT %

NAT,

20 30 40

L

3,0

DRY UNIT
WEIGHT - PCF,

N
(@]

~n

22

123

25

CLAYEY SAND: fine sand,
silty, micaceous, limonite

stains (SC-SM)

FIne white lime(?)

SPT

12

14

inclusions

P 3
H

286

27

28

SILTY SAND: fine, mica-
ceous, minor clay, brown
{SM)

238

30

31

SAND: fine sand, clean,
micaceous, tan, several pea

sS

sized clay lumps (SW)

SPT

14

o! (8)

SILTY/CLAYEY SAND: (SM-SC)

12

33

36

37

38

SAND/SILT/CLAY: mixed,
micaceous, limonite stained
clay lumps (+) pea sized,
mottled tan & brown

(SM-5C)

39

40

41

42

43

SILTY/CLAYEY SAND: fine,

micaceous, limonite

stained, brown, clay lumps
to 1" (SM-ScC) -

SS

44

SILTY/SANDY CLAY: éalcare:—\
ous, limonite, micaceous,
rnuricrous shell fragments,

45

greenish tan (CL-ML)

117

96

-wet

-moist

Fmoist to
ary

-moist

~moist

-moist to
wet

«.Cu

A FORD - i8A

[T

Py



Y

-t intte.

PROJECT : SHEET
7208 LOG OF BORING 15 3 oF 3
g 2 Z uw
§ 6’ E g‘é’ 1 4 1 L Eg
-4 1
Z| CLASSIFICATION OF MATERIALS | 2 E ze ok
= {(in feet) > 2 Y5 R TR ConTERT R z 8
Y “ 1S Dw LA O 8L ouw
s a & 1.0 2,0 30 4.0 8,0 z
‘145
TSILTY/SANDY CLAY: i
46] (continued) (CL-ML) I Lmoist
CLAY: calcareous, numerous B i
47| shell fragments, limonite, N
greenish tan (CL) |
48 i
. |
49)/COQUINA: numerous fragments) 1 -
dense, well cemented, brown ] !
50| to tan IR
SILTY SAND: fine, micaceous, ! !
51 lreddish brown (SM) ? !
] TOTAL DEPTE 51.0°' HEENEE
T
] JE
5 !
!
| i
' { i
l ] | !
[ : i {
i !
i I
T
! !
' |
| ;
]
T
|
I
| i i
| - i
| : i
EEENNE

K.O.8 A FORN~ 18 - S LA . -~ e
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

T

LOG OF BORING 16 - Tor2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F, WESTERN DEVELOPMENT CO.,INC, 36.0° 'STARTED 8-17-72
SHELL CHEMICAL PLANT PROPERTY coMPiETED| 8-17-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
N Disturbed/ 140 1lbs
18" Bucket Auger Undisturbed falling 30" None
g ' 53
E - : 9 g x 1 1 N 1 ':. §
] (=] : : = =’ ]
8! cLasSIFICATION OF MATERIALS g F Er:; ° &
E ! (1n feet) >v-’ ;—:" "i’ 7. A OTITORE CONTEWT - 4 ;:. 8
< E W L b——— AL e3

(o 20 3,0 40 8,0

LOCATION: Refer to Plate No.

GRASS: sod-roots -moist
| | SANDY CLAY: fine sand,
silty, organics (roots),
2] dark brown (CL-OL)

3
4
5] SANDY CLAY: fine sand, N .
silty, variable sand 5S 137 118 |-moist
€| content, micaceous, reddish RN .
brown (CL) B LIR® %) ~-moist to
- . wet
8 .
S
S spT || 4 {16) -moist
6
10
i1
12
13
|14 . .
SILTY/CLAYEY SAND: fine to -molst
15| nediur, several =lay lu-ps,
micaceous, reddish brown
i6] (SM=-SC)
!
17 ,
18 ! .
ILTY SAND: fine to medium ! rmoist

19] sand, micaceous, limonite, | SS (31 113
light brown (SM)

20

2.0. 0 A FoAm -8

BORING NO. 16

LYICR _E B TYN L~



PROJVECT

— 1298

LOG OF BORING

16

(Y

lD[HN FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

1

L

SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE

rL
10

MOISTURE CONTENT &

2,0

AT,
3.0

4,0

DRY UNIT
WEIGHT- PCF.

LL
8,0

(3%
(o]

N

(sM)

22

23

(SM=-SC)

25

SILTY SAND: {continued)

scattered clay lumps, .
24| greater clay content B

¥

-moist to

wet -

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43 -

44

las

TOTAL DEPTH 25.0°'

K CAAFfORN=- 10A

oA INA~ AN 1R
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

SHEET
LOG OF BORING |7 st
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
CQCQ &F. ‘.:BSTERN DEVELOPI@NT CO. ’INC. 37 5' STARTED 8-17-72
SHELL CHEMICAL PLANT PROPERTY : courLETED] B-17-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
18" Bucket Auger Disturbed/ 140 1bs None
Undisturbed falling 30"
“5 ) P -
E - : 9 8 S SR ¥ 4 R 1 ‘: §
hed (o] ; : 5 Z
2 CLASSIFICATION OF MATERIALS o F -
- : : z low Y 1 I SRS S » 5
pu (in feet) > P Y3 WOISTURL CORTEWT % x 2
Y «n I ww 45 NAT, te e g
-3 wf & & W0 20 30 e0 40
LOCATION: Refer to Plate No.
SURFACE GRAVEL: loose s
1] SAND: silty, clayey, cark moist
brown (SW)
2
3 -
- -moist
SANDY CLAY: silty, red ss 16} 119
4} (CL)
5
SILTY SAND: slight clay
6] content, fine sand, several
small clay lumps (+) 1/2",
7| reddish brown (SM)
8
ot -moist
9 SPT P e {15)
10 2
———— (314
increased clay content B NN
11} {SM=-SC)
12
ME
7 ss TE 123 rmoist
15
1]
. |
17 ;
|
i8
SILTY SAND: fine to medium ]
i8] sand, micaceous, limonite 8 -moist
stains, light brown (SM) SPT 13 ¢ (1d)
20 15
4.0.24.F08m-10 BORING NO. 17
PLATE NO. 47

(X}



PROVEST LOG OF BORING I7 B B+

CLASSIFICATION OF MATERIALS
{in feet)

) - A A L L
MOISTURE CONTENT 9%

PLA——— & L
0 20 30 40 80

OCPTH FROM SURFACE
SYMBOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF,

n
o

SILTY SAND: fine to medium -moist
sand, variable .clay content,
micaceous, light brown,

several 2" sized brown clay <
inclusions (SM)

n

n
n

23

>4 B

25

TOTAL DEPTH 25.0'
26 :

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

i

45

£.0.8 A.FORM=~ 184 . BORING NO. 17



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

" SHEET
LOG OF BORING I8 snee?
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.7° STARTED 8-18-72
SHELL CHEMICAL PLANT PROPERTY * comprLETED| 8=18-72
TYPE 8 DESIGNATION OF DRILL SAMiPLES bed, HA,mﬁ% N ‘DEPTH TO WATER
" Disturbed/: s
18" Bucket Auger Undisturbed falling 30" None
E al :, : 3 1 i 1 1 E Ql_
2] CLASSIFICATION OF MATERIALS e [FlEe , 25
s {in feet) ; g‘é’g -+ -onslTuItJCONTl:ft . gg
Y x w re - Lt
% w o« 10 2,06 s,ow 40 80 z
LOCATION: Refer to Plate No.
SURFACE GRAVEL: loose -dry -
|| SILTY SAND: fine sand, -dry to
hard, dark brown clay clods moist
2] (broken fragments), mica- :
ceocus, red (SM-SC)
L1 I -moist
gradational color change
4! to brown ss ol (13} 116
S
6
7
8 >
10
9 sSpT 10 ®i(13) -moist
15
10
11} SAND: fine to medium sand,
micaceous, numerous silty
12} clay lumps, brown (SP)
13
i3 B {1} -moist to
dry
15
16
17
18 _ _ _
color change to light brown
19 : ss 34 116 Fmoist
20
‘K.0. 8 A.PORM - 18 BORING NO. 18

PLATE NO. 48

Fd
]



2ss LOG OF BORING 18 | 2 or 2

CLASSIFICATION OF MATERIALS
(in feet)

)i

) 1 1
WOISTURE CONTENT %

rL NaY. L

10 20 30 40 50

SYMBOL
PENETRATION
RESISTANCE

DRY ynIT
WEIGHT - PCF,

DEPTH FROM SURFACE

SAMPLE INTERVAL

SAND: (continued) (SP) -moist

21

22

(homogeneous)

23

24

25

TOTAL DEPTH 25.0°

26

27

28

29

30

31

32

33

24

35

36

37

28

39

40

4]

42

43

44

a5 ’

5,084 FORM- 164 . BORING NO. 18

(XY
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KEN O'BRIEN & ASSOCIATES[® | 1 082
CONSULTING ENGINEERS Jh
. (3
SHEET
LOG OF BORING 19 Lo
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. . STARTED 8-18-72
SHELL CHEMICAL PLANT PROPERTY 39.9 cowrieTED] B-1B8-72
TYPE B DESIGNATION OF DRILL SAMPLES ; HAMMER DEPTH TO WATER
- Disturbed 140 1lbs
18" Bucket Auger Undisturbed falling 30" None
E - E é:; 8 i 1 1 1 '-é
a o [Ej<2 * z,
S| CLASSIFICATION OF MaTERIALS | © [f[ &~ : 2
= . T e = wi g 1 t L 1 2 > G
x (in feet) o > A zw WwOISTURE CONTENT % x -
- v = W LA L = g
-1 w & & 1.0 2.0 3.0 4,0 80
LOCATION: Refer to Plate No.
SILTY SAND: fine sand, s
!{ clayey, dark brown (SM=-SC)} gs;st to
2
SANDY CLAY: silty, fine
3| sand, limonite staining, | .
reddish brown (CL-ML) as R 1129 moist
4] SILTY SAND: clayey, fine 7
sand, numerous silty clay
5| lumps, limonite stained,
brown (SM-SC) ,
6] Note: silt & clay content _
variable
7{ CLAYEY SAND: silty, fine
sand, micaceous, brown
81 (SC=-SM)
o)
9 SPT 10 o -moist
13
10
SILTY SAND: clayey, mica-
11| ceous, fine sand, brown
{SM~SC)
12
13
|4 . R
’ rmoist
15
6] __ _ _
color change to light
17| brown & limonite staining ‘
i
i8 i
y IR
19 ; SPT{l11 117}
13
20
X.0.8 A FONM-18 e BORING NO. 19

PLATE NO.

49

(3



PROJECT SHEET

7298 LOG OFBOR‘NG 19 2 oF 2

L L 1 L y S

CLASSIFICATION OF MATERIALS
{in feet)

L - L : L.
MOSTURE CONTENT %
rA—— L

1.0 20 30 40 80

PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF.

SYMBOL
SAMPLE INTERVAL

DEPTH FRON SURFACE

n
o

SILTY SAND: (continued) ! moist

2!] (SM=-sC)

22

23

= A — S

25

TOTAL DEPTH 25.0'
26 .

27

28

29

30

31

32

33

33

35

36

37

38

39

40

41

42

43

44

45

« 0.0 4 FORN - 16A

BORING NO. l9



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 20
| LoF2
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING"
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 32.5¢ STARTED 8-21~7
SHELL CHEMICAL PLANT PROPERTY . couPLETED| 8-21-72
TYPE B DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
Disturbed/ 140 1bs
" ck . . None
18" Bucket Auger Undisturbed falling 30" n
2 H8u 5
a 51 :: ’q. > 1 1 1 4 4 E %
S| CLASSIFICATION OF MATERIALS | 2 [F EE . :E
= {(in feet) 1> |3 s O CORTERT R x 2
N S IR P A——— 8Ll oy
-1 w| & & o 2,0 3,0 4,0 50
LOCATION: Refer to Plate No.
SAND/GRAVEL: loose . -moist
| SILTY/SANDY CLAY: fine sand,
£ill material, soft, dark .
2| brown (CL-ML)
3
q
E - - — -moist
CLAYEY SAND: silty, fine .
6] to medium sand, brown
| (sc-sM) | ss 4143 111
i i Lmoist
8| SILTY SAND: clayey, fine
sand, brown (SM-SC)
9
10
I
12
13
SILTY SAND: fine sand, mica- 5 .
14! ceous, brown, clayey SPT 8 */(13) ~-moist
({SM-SC) 8 :
15
16
17 |
|
I8 !
19 H
d
20
5.0.8 4. 700m- 18 BORING NO. 20

PLATE NOC. 50

«
H Wtw.

et



Y

PROJVECT

oveet LOG OF BORING 20 sneer

CLASSIFICATION OF MATERJALS
(in feet)

b 1 .

i i
WOISTURE CONTEMT %,
P b 8L
1,0 2.0 30 40 8,0

DRY UNIT
WEIGHT - PCF,

SYMBOL
SAMPLE INTERVAL

IDEP"‘ FROM SURFACE
PENETRATION
RESISTANCE

N
o

SILTY SAND: clayey, mica-

N

ceous, fine grained,

limonite stained, brown

22| (SM-SC)

23 . -wet

24 . . ‘ . . - . v

25

TOTAL DEPTH 25.0°

26

27

28

29

30

31

32

33

33

35

36 '

37

38

39

33

oy

44

43

€.0.0 4 FOAM - 184

BORING NO. , 20



Y

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 2
. 1 OF 2
ProOJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 32.5" STARTED §-21-72
SHELL CHEMICAL PLANT PROPERTY * cOMPLETED| 8-21-~72
TYPE 8 DESIGNATION OF DRILL SAMPLES bed/ HAM;ER b DEPTH TO WATER
Disturbe 40 S
[1]
18" Bucket Auger Undisturbed falling 30" None
g =z w
E - E 8 8 L 1 1 1 1 : 8
w o |- <§ Z .
2| "CLASSIFICATION OF MATERIALS | @ [F| & 2
: : - = - u”’ 1 1 =N 2 —l. bk C)
x (1n feet) ) I < BT MOISTURE CONTENT % @x -
Y v o Elww Pl AL ouw
-1 a o & 1,0 2,0 3,0 4,0 50
LOCATION: Refer to Plate No.
SAND/GRAVEL: loose - L —moist
| | SANDY CLAY: silty, dark l
5 brown (CL-ML)
3
Q
\
5 ~moist
S
——— . Ss +{33
7] color change to reddish [
brown, scattered pebbles
8l to 1/8"
9
10
I
12.
3 S
SILTY SAND: clayey, mica- moist
|14 ceous, fine sand, color
change to brown (SM-SC)
15 .
16
H
17 ? ~moist to
SAND: silty, scattered clay | éry
18] inclusions, micaceous, [
brown (SW-SP) i
|9 . Ss .v \NEAS
20 n
8.0-84. 7008 - 18 BORING NO. 21

PLATE NO. 51 .



PROJECT SHEET

7298 LOG OF BORING 2| 2 oF 2

>} zZ .
g 5| 3y 8

L3 e = a
S < [Z == 1 1 1 n 1 s
3 2 |5 &2 S
8| CLASSIF4CATION OF MATERIALS = |0l -5 L I
= (in feet) > e Ya WOISTURE CONTENT % x =
= » X W PL‘——‘W—.LL o u;"
= w o 1.0 2,0 30 40 50

SAND: silty, scattered clay

21

22

23

24

25

inclusions, fine sand,

micaceous, brown (SW-SP)

-moist

26

127

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

TOTAL DEPTH 25.0°'

a4 FADw _ &
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KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

LOG OF BORING 22 Tor2

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING

C.C.&F. WESTERN DEVELOPMENT CO.,INC. 31,6 sTanTEs | B=22-72

SHELL CHEMICAL PLANT PROPERTY comrLeTED| 8-22-72

TYPE B DESIGNATION OF DRILL | SAMPLES HAMMER DEPTH TO WATER
18" Bucket Auger Disturbed/ 140 1bs

Undisturbed falling 30" None

CLASSIFICATION OF MATERIALS
(in feet)

A 1

L vl .
MOISTURE CONTENT %
e naY, L
1,0 2,0 3,0 4,0 8,0

DEPTH FROM SURFACE
SYMBOL
SAMPLE INTE RVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHTY - PCF,

LOCATION: Refer to Plate No.

SAND/GRAVEL: loose -moist
|| CLAYEY SAND: silty, o
organics, fine sand, dark
2| brown (SC-SM)

colox change to reddish SS (14 116 |-moist
S| brown

SILTY SAND: fine sand, -moist ¢

12| brown, slightly clayey

(sM)

-moist

—

SILTY/CLAYEY SAND: fine

18| sand, micaceous, scattered

hard clay inclusions,

{S{ brown (SM-SC) ¢

20

C b A 7ORNm- 18 , BORING NO. ___ 22
i ~ =N

L K ad




v

SHEET

e LOG OF BORING 22 SHEeT

CLASSIFICATION OF MATERIALS
{in feet)

L 1 . L 1
MOISTURE COMYENT %
pL .nAl'. el

1,0 20 30 408 8.0

sSymBoL
DRY UNIT
WEIGHT- PCF.

PENETRATION
RESISTANCE

DEPTH FROM SURFACE
SAMPLE INTERVAL

SILTY/CLAYEY SAND: I

21| {continued) ~moist
SANDY/SILTY CLAY: fine )

22} sand, micaceous, brown

(CL-ML)

23 ' '

Ss

N

b
~
(Yo}
[ 9%}

24

25

TOTAL DEPTH 25.0°'

26

27

28

29

30

31

33

349

33

36

37

38

39

40 ) |

41

42

43

44

45

X.0-84.FORM- 18R : RORING NO 29



R

CONSULTING ENGINEERS

LOG OF BORING IX sneet

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 33,7 sTanved | 8-22-72
SHELL CHEMICAL PLANT PROPERTY ) * COMPLETED| B-~22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g FES W
§ - E 83 1 1 i : 1 = ‘6,,
" (o] = < 5 z
2 CLASSIFICATION OF MATERIALS L 2 e
- . R = wi oy D i 1 " i1 > o
= (in feet) > 2 ZH WOISTURE CONTENT % x =
- 0 o ww PL NaT. te o g
-1 o & x o 2,0 %0 <D 80
LOCATION: Refer to Plate No. C T
SANDY CLAY: fine sand, _moist
l}silty, dark brown (CL-OL) ’
2
3 _ -moist
SANDY CLAY: fine sand,
4]silty, reddish brown (CL)
TOTAL DEPTH 4.0'
5
)
7
8
9
10
I .
ie
13
14
15
16 ;
17 :
8 T
|
(S .
20 ) 1
0.8 A . P0nN- 10 BORING NO. lx

PLATE NO. 23



A}

- KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING IA

. SHEET °*
L OFL

PROJVECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

34.4"

DATE OF BORING

STARTED §-22-72

SHELL CHEMICAL PLANT PROPERTY coMPLETED| B8~-22-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g f=z :
: -4 : 9 g 1 1 n 1 L .:§
a (] b :3 Zz
$| CLASSIFICATION OF MATERIALS | 2 [FEw 2e
z (in feet) N B E %G y uo:slrunJcoT'gul‘rq. t 29
Y . 0 & ww pL o L og
& o & & o 2,0 30 40 60
LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine -moist
|| sand, dark brown (CL-OL)
2
3
4OIL~SATURATED CLAY: fine \J -moist
sand, silty, dark brown to '
Sirlack (OL)
SANDY CLAY: silty, fine
8l sand, reddish brown (CL)
> TOTAL DEPTH 6.0'
8
S
t0
{f
12
13 .
14 .
15
16
17 I
|
(8 i
19 5
20

x.C.aA.P0Rm~18

BORING NO. 1A
PLATE NO. 54

-



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING IB

SHEET
10fFL

PROJECT CABOT, CABOT & FORBES
C.C.sF. WESTERN DEVELOPMENT CO.,INC. :
SHELL CHEMICAL PLANT PROPERTY 34.7

SURFACE ELEVATION

DATE OF BORING

STARTED 8=22-72
COMPLETED R=22=72

TYPE 8 DESIGNATION OF DRILL
24" Bucket Auger

SAMPLES HAMMER

None None

DEPTH TO WATER
None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

L —— b i

e WaT.
10 2,0 3,0 4,0

A
MOISTURE CONTENT %

DRY UNIT
WEIGHT - PCF.

L
8,0

LOCATION: Refer to Plate No.

[\b]

OIL-SATURATED CLAY: fine
sand, silt, heavily oil

saturated, odorous, dark
brown, organic (CL-OL)

SANDY CLAY: fine sand,
silty, reddish krown (CL)

—

~rmolist

~moist

20

TOTAL DEPTH 10.0'

2.C.8 A 708D -8

BORING NO. 1B

PLATE NO. 55

\
RIIRS
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M
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING IC

SHEET
LOFL

PROJECT CABOT, CABOT & TORBES
C.C.sF, WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

DATE OF BORING

STARTED g-22-72

SANDY CLAY: silty, fine
sand, reddish brown (CL)

SHEFLL CHEMICAL PLANT PROPERTY 35.1° comPLETED| Bo22-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g HEE e
2 —ol : : z 1 L 1 1 E D‘.
2| CLASSIFICATION OF MATERIALS | @ P E8 2y
o (in feet) R, ;' ‘2‘ N . uoxs'wn: 1“"‘4" % : ; e
. 9 jElew PL AR LL o ‘;
=3 i w o x o 2,0 %0 40 50
LOCATION: Refer to Plate No.
SANDY CLAY: fine sand,
!l silty, dark brown (CL-OL)
2 - —m -moist
OIL-SATURATED CLAY: fine
3| sand, silty, odorous,
brown to black (OL)
4q
5 -moist

19

20

TOTAL DEPTH 6.0'

2.0.844.FORNM~- 18

BORING NO. 1C
PLATE NO. S6E

-



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 1ID

SHEET
1oFL

cro fcT CABOT, CABOT & FOKBES
C.C.&F. WESTERN DEVELOPMENT €O.,INC.

SURFACE ELEVATION

DATE OF BORING

STARTED 8-22~72

(CL)

black (OL)

2! O0IL-SATURATED CLAY: silty,
fine sand, heavy cil satu- =
3lration, odorous, brown to

SANDY CLAY: silty,

fine
6l sand, reddish brown (CL)

SHELL CHEMICAL PLANT PROPERTY 35.0° CompLeTeD| B-22-72
TYPE 8 DESIGNATION OF ORILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
":" o1 2 .
= -l : 9 3 3 1 1 1 1 .: t
2 o Mgz z5
2| cLassiFicaTion oF MaTemiaLs | @ [FES >
: (1n feEt) > :—:_“ ‘é’ I - uo:slvull: Jc:m'ru:'r % 4 ; ”
R ¢ lElwy oL war. b °3
-1 » v 140 20 30 0 80
LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine - -dry to
l1sand, light to dark brown

moist

20

TOTAL DEPTH 6.0

T.C.8 A . FONE - 18

BORING NO. 1D
PLATE NO. 57

‘e w.
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KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

SHEET

LOG OF BORING IE LoF 1

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT C0O.,INC. STARTED 8-22-72

1§
SHELL CHEMICAL PLANT PROPERTY 35.2 ComrieTEo]| B8-22-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

24" Bucket Auger None None None

CLASSIFICATION OF MATERIALS
{(in feet)

j 1 L 1 L
MOISTURE CONTENT %,
PL b——.—i—‘r—. LL

1,0 2,0 3,0 4,0 8,0

SYmaoL
DRY UNIT
WEIGHT - PCF.

DEPTN FADM SURFACE
SAMPLE INTERVAL
PENETRATION
RESISTANCE

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine
ll]sand, licht to dark brown  moist

cL) /| '
2|0IL-SATURATED CLAY: silty,
fine sand, heavily oil
disaturated, odorous, dark
brown to black (0OL)

-moist

SANDY CLAY: silty, fine
7lsanéd, reddish brown (CL)
TQTAL DEPTH 7.0

10

12

13

14

{8 !

)

an

20 . v
O M4 P0RM-18 o BORING NO. 1E
! PLATE NO. 58




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING |IF e |
1OofFLl
PROJECT CABOT, CABOT & FORBES | SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 35. 5 STARTED 8-22-72
SHELL CHEMICAL PLANT PROPERTY ’ COMPLETED 8§-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g 3z :
5 -l : 9 3 1 I 1 1 i ':§
Z| CLASSIFICATION OF MATERIALS e FlEx 2
=z - {in feet) > ;." 5‘:‘6 LGS TURE CONTENT % : :’z- 2
ty Nl ww "L NaT, Le og
& ‘ » n.a:l 1,0 2,0 30 40 80
LOCATION: Refer to Plate Ngo,
SANDY/SILTY CLAY: (CL-ML) ~dry
|| OIL~SATURATED CLAY: silty, -moist
odorous, brown to black
2} (oL) | -moist
3
4 4
SILTY SAND: clavey, fine | _
5l sand, ¢reenish brown (SM) -moist
6
TOTAL DEPTH 6.0'
7
8
9
10
K
12
)
14
B
15 [
16
i
ki ;
i8 i
|
19 :
20

R O.8a.v0am- 18

BORING NO. LlF

PLATE NO. 59

2w



Y

KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

PROJECT

LOG OF BORING 1G

SHEET
1O0F 1

CABOT, CABOT & FORBES .
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
35.8°

DATE OF BORING

STARTED 8~-22-72 |

COMPLETED 2272

24" Bucket

TYPE 8 DESIGNATION OF DRILL

Auger

SAMPLES

None

HAMMER
None

DEPTH TO WATER
[
Nene

OEPTH FAOM SURFACE

CLASSIFICATION OF MATERIALS
(in feet) N

naT

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

e, N 1 1

1

WOISTURE CONTENT %
FL NAY, L

1o 240

DRY UNIT
W .GHT- PCF,

LOCATION:

Refer to Plate Nc¢

40 &0

SANDY CLAY:

(CL)

silty, fine

!}l sand, light to dark brown

€| fine sand,

71 (OL)

OIL-SATURATED CLAY: silty,

extreme oil

saturation, odorous, black =

SANDY CLAY:
8| sand, reddi

silty, fine
sh_brown (CL)

-moist

-wet

-moist

15

16

{7

18

19

20

TOTAL DEPTH 8.0'

.

a0 &aaroam-i19

BORING NO. ‘1G
PLATE NO. 60



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

. LOG OF BORING IH

SHEET
LoOFL

PROJECT CABOL, CABOT & FORBES
C.C.sF. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION

36.2

DATE OF BORING

STARTED 8-22~72

COMPLETED 8§-22-72

TYPE B DESIGNATION OF DRILL
24" Bucket Auger None

SAMPLES

HAMMER

None

DEPTH TO WATER
None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS
{in feet) :

SYMBOL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

PL
1,0

i ] 1 1
MOISTURE CONTENT %

2,0

NAY,
3.0

4,0

(39

6,0

ORY UNIT
WEIGHT -~ PCF.

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine
sand, light to dark brown
CL)

fine sand, heavily oil

OIL-SATURATED CLAY: silty,

saturated, extremely
odorous, dark brown to
black (OL)

SANDY CLAY: silty, fine
sand, reddish brown (CL)

-moist to

wet

-moist

20

TOTAL DEPTH 7.0°

&« 0.8 A PORE- S

BORING NO. 1H

PLATE NO. 61 z



KEN O'BRIEN & ASSQOCIATES
CONSULTING ENGINEERS

" I(I‘ "

LOG OF BORING 11

SHEET " { .
1LoFl i

PROJECT CRRBOT, CAROT & FORBE’_S_",

SHELL CHEMICAL PLANT PROPERTY

C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION
36.3'

DATE OF BORING

STARTED 8§-22-~-72

COMPLETED g~22-72 |

TYPE 8 DESIGNATION OF DRILL SAMPLES
24" Bucket Auger None

HAMMER
None

DEPTH TO WATER
None

(inn feet)

DEPTH FROM SURFACE

SYMBOL

e

- .

A

WOISTURE CONTENT &

DRY UNMIT

SAMPLE INTERVAL
PENETRATION
RESISTANCE

L
1,0

2,0

NAT,
3,0

2,0

[3 %

$,0

WEIGHT - PCF.

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine
‘1] sand, light to dark brown
(cL) -

3] OIL-SATURATED CLAY: silty,
"fine sand, extreme heavy

4] 0il saturation, black

(CL)

SILTY SAND: slight clay
7; content, fine sand, slight
odor, greenish brown (SM)

TOTAL DEPTH 8,0°

12

13

14

Calif~rnia ©

of Heallh Sarvices

‘CK,«Nngﬁ,

19

20

£.0.8 4. 70RN -8

BORING NO, __ 11
PLATE NO. 62 -



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

, LOG OF BORING 2A R

PROJVECT CABOT, CABOT & FORRES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 37.9¢ sTarTED | 8-22-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED] 8-22-72

TYPE B DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

’ - s

-3 Bucket Auger None None None

CLASSIFICATION OF MATERIALS .
(in feet) '

e 2 3 1 1
MOISTURE CONTENT 9

L ‘—.—.—-.ﬁr._. L
1,0 2,0 3,8 4,0 8,0

OEPTH FROM SURFACE
SYMBOL
SAMPLE_INVERVAL
PENETRATION
RESISTANCE
ORY UNIT
WEIGHT - PCF.

LOCATION: Refer to Plate No.,

SANDY CLAY: dark brown (QLI‘ -dry
! | OIL~-SATURATED CLAY: ‘ -moist

‘extremely odorous, oil-

2| saturated clay, silty,
very little fine sand, s

3! black, viscous tar & oil

(OL)

collapsed

{hole collapsed due to

13! soft tar & o0il)
TOTAL DEPTH 13.0°

™
T

19

20

£.C.8 4 FORN -6 e BORING NO. 2A
PLATE NO. __63




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING

2B

SHEET
L oFl

PROJECT CABOT, CABOT & FORBES.
C.C.&F. WESTERN DEVELOPMENT CO.,INC.

SURFACE ELEVATION

DATE OF BORING

STARTED 8§-22-72

]
SHELL CHEMICAL PLANT PROPERTY 37.7 COMPLETED| 8=22-72 -
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
e - .
E - s 53 2 1 1 ) 1 ':§
a o : : 5 Z
Z| CLASSIFICATION OF MATERIALS 2 FlEx 2 e
; (ln feet) > E uz" an + uonslwu Iconulf Y - ; ©
< ” =W L NAY L od
X v & & 1O 2.0 3,0 &0 80 *
LOCATION: Refer to Plate No.
SANDY CLAY: fine Sand, -moist
l{ 1ight to dark brown (CL)
2
3
3
OIL-SATURATED CLAY: silty,
5] heavy oil/tar saturation,
very odorous, dark brown to
6] black (OL)
7! refusal due to concrete
slab fragment -
8 TOTAL DEPTH 7.5°
9
10
)1
12
I3
14
k)
!
16 g
7
!
I8 |
19 ;
20 p

K.0.8Aa . FORN- 8

BORING NO. 2B
PLATE NO. €4



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BORING 2C

SHEET
102

PROJECT CABOT, CABOT & FORBES
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
37.8°

DATE OF BORING

STARTED §~22-72

COMPLETED] 8~22-72

TYPE & DESIGNATION OF DRILL SAMPLES - HAMMER

DEPTH TO WATER

| {sand, scattered pebbles to
cpbbles, dark brown (CL-0L)

24" Bucket Auger None None None
S Az w
g . ~d E 88 L 4 1 4 ':-'8
" . ) C |-« 3 Z
2 CLASSIFICATION OF MATERIALS L Y 2
: . = wl 1y w 1 1 U g L > o
x (:m feet) > |2 Zzw MOISTURE CONTENT % @ =
= » a5l Ww re rrn w o ‘;
& w o x 1,0 2,0 30 &0  Bo
LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine - -moist

20

OIL-SATURATED CLAY: mixed
3]loil & tar, organics,
odorous, soft, black (OL)

~-moist to

wet

—4

a

2 0.8 A FORN - 18

BORING NO. 2C
PLATE NO. €5



N

PRoseeT LOG OF BORING 2¢C R

CLASSIFICATION OF MATERIALS
{(in feet)

L 1

L L 1
MOISTURL CONTEWT %
LA OB L
0 20 30 40 5,0

OEPTH FROM SURFACE
SYMBoOL
SAMPLE INTERVAL
PENETRATION
RESISTANCE
DRY UNIT
WEIGHT - PCF,

OIL-TAR SATURATED: -soft

21| (continued) (OL)

22

23| hole collapsed @ 23.0'

"TOTAL DEPTH 23.0° . ] ) —
23 |

25

26

27

28

29

30

31

32

33

35

35

36

37

38

39

40 |

41

42

43

a«"

44

45

® OBA A FCRup- ISL



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

RIS

LOG OF BORING 2D

SHEET )
L oFg :

PROJECT CABQT, CABOT & FORBES _
C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

SURFACE ELEVATION
37.6'

DATE OF BORING
sTamTED  §-22-72
cowPLETED| R-22-72

TYPE 8 DESIGNATION CF DRILL SAMPLES

24" Bucket Auger None .

HAMMER
None

QEPTH TO WATER
None

DEPTH FROM SUAFACE

CLASSIFICATION OF MATERIALS
(in feet)

SYMB0L

SAMPLE IKTERVA
PENE TRATION
RESISTANCE

L

1 A i
HOISTURE CONTENT &,
L

10 2.0 30 &0

WAT, Lt

DRY UNIT
WEIGHT - PCF.

8,0

LOCATION: Refer to Plate No,

SANDY CLAY: silty, fine
sand, few pebbles, dark
brown (CL~OL)

10

1t

121

13

18

{7

18

{9

20

OIL-SATURATED CLAY: silty,
fine sand, scattered
pebbles & cobbles to 3",
odorous, heavy o0il satu-
ration, dark brown to
black (0OL)

a

-meist

[ U L

K.C.8 4. 0000 -8

BORING NO. ___2D
PLATE NO. 66



Y

PRosECT LOG OF BORING 2D Seer

1t Saem

CLASSIFICATION OF MATERIALS
{(in feet)

1 1 1 - L
MOISTURE COMTYENT 9%

Pk TV Wi
1,0 20 30 40 5,0

PENETRATION
RESISTANCE
DRY UNIT
WEIGHT- PCF,

DEPTH FROW SURFACE

SYMBOL
SAMPLE INTERVAL

OIL-SATURATED CLAY: |

21| (continued) -moist
SANDY CLAY: silty, fine

22| sand, pebbles to 3/8",

light brown . (CL) : -

23

24

25

26

27

28

29

30

TOTAL DEPTH 30.0'

31

32

33

34

35

36

37

38

39

40 .

41

42

43

44

45 | |

% O8R4 FORM~ 184 ' _ BORING NO, __Z_P_



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

’ SHEET
LOG OF BORING 2E et
PrRoJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F., WESTERN DEVELOPMENT CO.,INC. 39,3 STARTED 8-22-72
SHELL CHEMICAL PLANT PROPERTY * COMPLETED 8-22-72
TYPE & DESIGNATION OF DRILL SAMPLES HAMMER OEPTH TO WATER
24" Bucket Auger None None None
{z .
E -d : 8§ B | 1 L " t g
° © ks« =3
2 CLASSIFICATION OF MATERIALS | 2 F E’u‘, ) T
= {in feet) o> :-:‘ l:v_"ﬁ S eTTORE lcoun.:tq. : E‘-’-
N “ Fuww " 7y e T oy
-1 & & 1,0 2,0 3,0 4,0 85,0
LOCATION: Refer to Plate No.
SANDY CLAY: silty, fine . -moist
!!sand, angular pebbles & -
gravel to 1", light to dark
2/ brown (CL) R
3
4 —-moist
SANDY CLAY: silty, fine
5! sand, color change to
brown (CL) .
6[SILTY SAND: clavey, fine to moist
medium sand, scattered hard
7| clay inclusions, greenish
brown (SM) '
8 .
9
i1
TOTAL DEPTH 10.0°
i
12
13
I4
5 i
16
L)
17
!
I8 g
B
19 .
120
%084 FORN-I® BORING NO. 2E

PLATE NO.

67

TRITES



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

TRTT

LOG OF BORING 2F o1

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. 39.7° STARTED 8-22-72
SHELL CEEMICAL PLANT PROPERTY . coMPLETED| 8-22-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Bucket Auger None None None
g 2w L
é 5] : g g 2 — 1 £ 1 '-z- 8
21 CLASSIFICATION OF MATERIALS | @ [E &= _ 3
€ . - 3 J we 1 A 1 1 » ‘I’
x {in feet) > I > @ WOISTURL COWTENT % [»
- L) H BT "’b—_—_.-l-lf_—'u' ow
-1 »l & & * z

10 20 3,0 &0 50

LOCATION: Refer to Plate No.

SANDY CLAY: silty, fine to

|| medium sand, scattered -dry to
gravel to 1-1/2", reddish moist
Z2l\brown (CL) /] : -moist

SANDY CLAY: silty, fine to
3| medium sand, dark brown (CL)

color change to brown

SILTY SAND: clayey, fine

9] sand, micaceous, limonite
stained, brown (SM)

TOTAL DEPTH 10.0°

19

20

X.0.8 4. FORM - 18 BORING NO. 2F
PLATE NO. 68



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

concrete, clay pipe, wood,
{old dump)
concrete slab + 4'x5'x6"

steel, etc.

A AL ' SHEET
LOG OF BACKHOE 2(Retest) | oF 1
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. — STARTED 8-28-72
SHELL CHEMICAL PLANT PROPERTY COMPLETED 8-28-7
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Backhoe Bucket None None None
g s Z W
§ - E g§ J I 1 X L e 8
2 o k|23 z
o CLASSIFICATION OF MATERIALS el o =
s p e = wl g R R 1 1 1 >= z
=z (:m feet) > Iz MOISTURE CONTENT % z 2
- » 3l ww (T i L oy
¥ w o & 1o 20 30 40 60
LOCATION: Refer to Plate Np,
CLAYEY SAND/SANDY CLAY:
| heavily oil-saturated, ~moist
brown to black, very
2! viscous, sticky, odorous
'3 {(SC-CL-0L)
//A—\
4 .
// hole caved
S (| to 15'x15"
<
3
8
9
10
R
12
13

20

TOTAL DEPTH 15.0°

&.0.8 4. FORM -8

BORING NO. _&__Re_tg_s_t)

PLATE NOQ.

o Yo

K

H

§\,

7
.

7



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

LOG OF BACKHOE 23

SHEET
10F 1

PROVECT

CABOT, CABOT & FORBES

C.C.&F. WESTERN DEVELOPMENT ¢0.,INC.

SHELL _CHEMICAIL, PIL

NT_PROBERTY

SURFACE ELEVATION

DATE OF BORING

STARTED B-25=72

COMPLETED|] B=25-=72

TYPE 8 DESIGNATION OF DRILL
24"

SAMPLES

Backhoe Bucket

None

HAMMER

None

OEPTH TO WATER

None

DEPTH FROM SURFACE

CLASSIFICATION OF MATERIALS ™
(in feet)

sYmaoL

SAMPLE INTERVAL
PENETRATION
RESISTANCE

A

L L
"WOISTURE CONTENT %

L T3

o 2,0 30 0

DRY UNIT
WEIGHT - PCF.

(89
$;0

LOCATION: Refer to Plate No.

‘OIL-SATURATED CLAY: fine to
medium sand, silty, heavy
oil saturation, organic, -
extremely odorous, dark. - —
brown (OL)

N\

[}

w ~

[T

‘CHEMICALLY-SATURATED . Y

K

CLAYEY/SILTY SAND: fine to |,

medium sand, odcrous,
light greenish brown
{SC-SM~-QL)

3

{4

15

{9

20

TOTAI, DEPTH 10.0°

-.®
-

X.0.8 A.P008 -8

BORING NO. 23
PLATE NO. __ 70

-
“



KEN O'BRIEN & ASSOCIATES
CONSULTING ENGINEERS

o Mo u:

LOG OF BACKHOE 24 Lory

PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.&F. WESTERN DEVELOPMENT CO.,INC. o STARTED 2=-25-72
SHELL CHEMICAL PLANT PROPERTY COMPLETED| R-72S5="2
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER

24" Backhoe Bucket None None None

CLASSIFICATION OF MATERIALS
(in feet)

SYMBOL
DRY UNIT
WEIGHT -~ PCF.

1 " 1
MOISTURE CONTENT 9%

PL &-——.ﬁr.—.LL
10 2,0 3,0 4,0 8,0

DEPTH FROM SURFACE
SAMPLE INTERVAL
PENETRATION
RESISTANCE

LOCATION: Refer to Plate No.

SILTY SAND: fine to medium,
! tan (SM) /- "mOist
SANDY CLAY: slightly odorj/

2l\ous, dark brown (CL-OL)

SANDY CLAY: fine sand,
3] brown (CL)

-moist

CLAYEY/SILTY SAND: fine to
6! medium, brown (SC-SM) B

TOTAL DEPTH 8.0°'

10

{1

2

13

4

(5

16

17

18

{9

20

2.0.84 FCRM- 18 BORING NO. _ 24
PLATE NO. 71




KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

i by

. SHEET
LOG OF BACKHOE 25 HesT
PROJECT CABOT, CABOT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.sF. WESTERN DEVELOPMENT CO.,INC. . STARTED §-25-7
SHELL CHEMICAL PLANT PROPERTY : COMPLETED 8§-25-72
TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER , DEPTH TO WATER 1
24" Backhoe Bucket None None None
g = zm ) w
§ 61 - gg — x n 1 1 Eg
3| cLassiFICATION oF maTemiaLs “| @ [ElE2 -
s (J-n feet) > [H¥& S STITORT CORTERT el
< @ i e AT, L1 0‘;
x w e & 3o 2,0 3,0 &0 60 ’
LOCATION: Refer to Plate No.
CLAYEY/SILTY SAND: slight moist
| |'chemical odor, light to
5 dark brown (SC-SM)
3
4
S
©
TOTAL DEPTH 6.0°
7
B
9
10
1l .
12
13
14
15
1)
I7
18
19
20
X.0.8 A.FORM - 8 ’ BORING NO. 25

PLATE NO. ___ 72



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

C.C.&F. WESTERN DEVELOPMENT CO.,INC.
SHELL CHEMICAL PLANT PROPERTY

~ LOG OF BACKHOE 26 Tory
PROJECT CAEBOT, CABOT & FORBES>,

SURFACE ELEVATION DATE OF BORING

STARTED §=25=-72

COMPLETED 8-25~72

SANDY CLAY: fine
6] sand, silty, col
to brown (CL)

TYPE & DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Backhoe Bucket None None None
g o 2 2z W
- > w
§ . S E gg 1 L 1 1 1 E g
21 CLASSIFICATION OF MaTERiALs | & [¥[E2 >
= (in feet) > ; :'v_J 7] T T U CONTENT Y l z 2
= “ o jElw g e AT, tL o ‘;
-1 . wi & 0 2,0 3,0 4,0 8,0
LOCATION: Refer to Plate No.
ASPHALT CONCRETE: dense  moist
1 | SANDY CLAY: fine to medium
sand, dark brown (CL)
2 =
3 ’
2 . *
. (-]
5 -moist -

to medium

or change

TOTAL DEPTH

20

8.0'

L 1Y

CC.04 FORR- 18

BORING NO. 26
PLATE NO. 73

Ed



KEN O'BRIEN & ASSOCIATES

CONSULTING ENGINEERS

o SHEET

PROJECT CABOT, CABROT & FORBES SURFACE ELEVATION DATE OF BORING
C.C.8F. WESTERN DEVELOPMENT CO.,INC. STARTED 8-25-72
SHELL CHEMICAL PLANT PROPERTY - coMpLETED} B8-25-72

SANDY CLAY: fine to medium
7| sand, color change to
brown (CL)

TYPE 8 DESIGNATION OF DRILL SAMPLES HAMMER DEPTH TO WATER
24" Backhoe Bucket None None "None
g 3= w
- >l o w
§ 5’ ; E g ! 1 1 1 i E %.:
2| CLASSIFICATION OF MaTERIALS ~} @ (=« =~
= . L. = w = N 3 A 1 1 > z
x| (in feet) 1 = 12 %5 WGISTURE CONTENT 9% a2
Y " Eww <3 NAT. Le e ‘;
k-1 w o & 1,0 2,0 30 &0 8,0
LOCATION: Refer to Plate No.
SILTY SAND: fine to medium :
< ~moist
I | sand, tan (SH) _
SANDY CLAY: fine to medium
2| sand, slightly organic near
upper contact, dark brown
3] (cL)
a
5
6 Fmoist

TOTAL DEPTH 8.0

19

20 | :

X.C.a A FORR- 18

BORING NO. 27 )

PLATE NO. 74
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e . ) _
- - '
e, |
8 | l_IS i
7 008 ! et g ot
e e e 1 ) L L
SAND. varionte cudntinies of ycL | D GLAT ey <L LANL >
—Shr T orueme marter 2 g ual s - ML
91 [LE] AT e ‘ L vp e el T T b : AT A AN I R AT T E Y
SiLTY SAND/ CLAYEY SAND ! 5a 4 CLAYE Y SAND/ SILTY SaN pepmiiie o r e
| . inteemittent fehed, Suqnily 73%€0uUs DUO”
T 20 N SM 1oy 127 T uM oz -
by .
1 !
i : Fl
2 I (2 FTI . a0 T
; ! S'N
i! 8 ; - : 34
80 22 N T USANDY /SILTY CLAY G2) T . .

. ' ' S . . P 3M

ML uzxn .
a9 ety oaa '
/SiLTY SAND oadorous I -
6i Cooh e
-y B : )
; o e e 1 = < :
SANDY SILT S SILTY CLAY aderous !
S 2
. U 210 6 - ;
of " SHELL FRAGUEWNTS. dense colcareous
3an3y snelided, aell cementea b
: _ SM . .
- R - - i3} 00 - i3] ol
- cL 3AMCY/S.LT 4 TLAY. snel) fragments
CLM o ML

FCRING NUNVIER

2 [—=—--53P7 - STANDARD PEMETRATICN TEST Stundurs

i Pecstratian Test 1y the ~umcet 3t J1aws requirey i
Jise 31 S anen 1 D Seit Sauon Samcier Hiact
atn g 1330 cound Rammer ! ling 3Cincnes

o= oo o dAG SAMPLE smuil fistyrbed scmole tor
oistyre ond cleithicchian

)
umicacz T

]

DiSTLEE TENTERT S | ‘ |
%o IRY 4EiGHT

- MAUSTURBED SPLIT S2COMN SAMPLE
2 33.a¢h I L. wilh Linch rings gnd /or Sor % ngn

D e uniines 9,000 pound tatly as g CABOT, C:30T & FOREES
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